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ngertious Marine. 


Here frefent thee with a4 New Kalendar, wherein I have endeavoured, not 
to puzale thee with unprofitable Problems, (a ks, too much pratiſed) but 20 
es Things plain und Pratt icalle. Here ir nothing obſcure or difficult, to 

diſconrage young Beginners (for whom t is ĩmeuded) but all Things treated 


thee were I preſent to inſtru# thee, I comid by no means render things more mntel- 
ligiple-than I have here done. 7 have endeavoured to omit, nothing that might be 
wat rielly uſeful; baving reſpe# to the defign'd bighefi of the Volume. (+ The Con- 
tents are as follow: _ 1 1 * 13 
Ie Principles of Arithmetick, with which I begin, becauſe I am [enfible of the 
Loſs Vi have been at, that have attempted Navigation fe have under- 
food ſomething of it; be Extraction of the Square Cube Roots: In all 
which I have endeavoured to apply the Examlpes to Sea Affairs. Some neceſſary 
Geometrical Problems, uſeful in Navigation. Directions for finding the Prime, 
Epact, Moon's Age, aud the Time of Full Sea (both. according tothe Ordinary 
aud 4 more actiirate Way) with Tables for the ſame. C54 ep | 
Tables of the Sun's: Place and Declination, with Dire ions and Examples to 
tvery Caſe, how to uſe the Declmation to find the Latitude: At alſo the neceſſary 


© Tables for correFing the Declination, when the Difference of Longitude i conſidera. 


e from the =": ogor-gh ondon, for which the ſaid Tables yi clination are cal- 


tulated. A Table of the Sun's Right Aſceiifion. 4 Table of the Right Aſcenſien 
und Declination of ſome of the principal Fixed Stars, with the uſe 15 aid Ta- 


hes in finding the Time of a Star's coming to the Meridian; as alſo Directiont at 


lage for Obſervation o f any of the ſaid Stars to find the Latitude of the Place, with 
Examples in each Caſe. The Deſcription of the Sea-Quadrant, Fore-ſtaff or 


Nocturnal. 4 Table of Latitude and Longitude of the U vr Places on the Sea- 
| * Coaſt colleBed from the beſt Information. Problems of Plain 


iling and Aſtrono- 
my, which (that the Practitioners night learn two things at once) are wrought both 
by the Logarithms, #-Gunter's Scale. A large and very uſeful Table of Difference 
| Latitude and Departure to 3p opts 27 and Quarter Point of the Compaſs : 


'- With its uſo in working a Traverſe in order to keep a Reckoning at Sea. A Ruttet 


for the Coaſt of Great Britain, France, Ireland, Spain, Portugal, &'r. Shewing 
the Bearing and Diftance from one Place to another, A Table of theSoundings, 
roming, into the Channel, giving the Depth of Water, and Quality of the Ground. 


th, if thou art any ways profited (as 1 know thou mayeſt, if thou wauteſt Infor. 
mation 4 am f 1 Mart 40 but a little carefully animadvert upon what 
au 1 have my end + wind thy" kind 4erepranice Berecf will furcber O. 
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The Principles of Arithmetick 1 al ol on: —_ 
| wich the cd bh ln Fo . 


ECAUSE of the Uiclulne6-and Ne of four Nee 
of Aritbmetict, in the Art of Navigation, it is requilze to begin 
1 5 without which no orderly ee — 


| Menn 


mer ation is that part of Arithmetich, whereby one may ei be 
N. the Value of any Number propoſed. f 10 
All Numbers are e by thefe Characters Glowing, 


6, 7, 8, 
Six, Seven, Eigbe, 


I, 2, 45 5, 
One, Two, 12 6%, N, Five, 


.. 
Wos, Cypher: 
Alcho' Cyphers ſignify nothing by themſelves, before 

ro the Right Hand © of) other Figures, ay — — heir 1 _ < 
if 1 were all * as may Ur * in the Table * 3 
a Tens 

123 Hundreds 1o00 | þ 
1234 Thouſands 10o0 | 


OO I _— 


x 23 ? * 
; | 12 


12345 X Thouſands 100 
| 12 3456 C Thouſands] 100000 
1234567 ns #{1000000 

| . 12345678 X Millions {10000000 

| 23476789 C Millions looo 


ESE 
+ Te 


in the firſt Place, or Place of Units, is One; in the ſecond: Place Tous 1 A rhs 
third Place One Hundred ; in the fourch Place One Dean in the ane 
Ten. Thouſand, &c. 

The Table ditects how properly ro expreis any given Number. As' 143 
which”. Number confiſtiag of three Places, is thus numbred, "Ont Hundred - 


preſſed, One Hundred, Twenty Thyee Thouſand, Four. Hundred Fifty Six ; and * 
this Number 123436789, con 
Hundred Twenty Three Millions, F 
ired l News. 3 
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Ae have their Value according ro their j Places they are fer i in; * 5 


Twenty "Three ; this Number 123456, conſifting of fix Places, is thus ex- 


g of nine Places; is thus aumbred, ou: 
cur Hondred Oy bi . Seven Hun. 
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A Ddition is that which of ſeveral Sums makes but one Sum 
| Ex Suppoſe four Men (A. B. C. D.) owe me Sn al 
ſeveral Sums of Money, I would know how much is due A oweth 3364 
to me in the whole: I begin at the firſt row towards the B————5432 
Kight Hand and ſay, 3 and 6 is 9 and 2 is 11, and 4 is 15: C —— 3156 
ſerring down. the 5 under the row added up; then I carry 5 842 
the 1 ten to the next row, laying 1 and 4 is 5, and 5 is 10 1399 
and 3 is 13, and 6 is 19; ſer down 9 under the row ad- 2 
died up, and carry 1 to the next row, ſaying, 1 and 8 is 9, and 1 is 10, and 
4 is 14, and 5 is 19 ; ſer down 9 and carry 1, which 1 and 1 is 2, and 3 
is 5, and 3 is 10 and 3 is 13 3 which becauſe this is rhe laſt row, I ſer 
down: that by this Addition, the whole Debt is found to be Thirteen: 
Tbosſ and, Nine Hunared, Ninety Five Pounds, | Dy 
| 1 . CharaRers uſed in Arithmetich 
Examp. 2. Suppoſe I have ſeveral Credirors ro whom J. Pounds. _ 
I owe ſeveral Sums of Money, I defire to know tbe C . JSbillings, 
3”. N LO oy 99S d / Pence. © 
 _ _ Therefore begin again (as always in Addition) at the © & Degrees, 
. _ Right Hand, I fay-11 and 10 is 21, and 4 is25 and 6 is / * \ Mienres, 
| 1 ; now conſidering how many Shillings there are in z 1d,“ JSeconds. 
find 25. and 7d; wherefore I Ter dowu the odd 94. un- POEM 
der the row of Pence, and carry the 2 f. to the next row J. , d. 
being Shillings, lay ing 2 and 4 is 6, and Bis 14, ande? 33 11 os 
i823, and 11 15 34, that is /. 145, ſet down 14. and 35 og og 
carry the 1% to the next row, ſaying, 1 and 3 1s 4, and 36 o8 10 
= s is 10, and 5 is 15, and 31s 18 3 ict down 8 ani carry 1; 103” O4 11 
= then 1 and z is 4, and 3 is 9, and 315 12; fer down 2 and e e 
1 carry 1: Laſtly, 1 and 1 is 23 ſo that by this Addition — 
the whole Debt is, Two Hundygd Twenty Eight Pounds, Fourteen Shiliings and 
Seven Pence, — " "A | | | ELD "G'S 
_ Examp. 3. Suppole at Sea, keeping my Reckonirg in De- 
grees and Minutes, having frx Days difference of Longitude. 
would know bow much the whole is. __ | 
Say, 13 and 2 is 15, and 9 is 24, and 56 is 80, and 6 is 
86; now 60 Minutes making a Degree, ſer down the odd 
26 Minutes under the row of Minutes and carry the 1 De- 
gree to the next row, Being Degrees; ſaying 1 that I carry'd 
and t is 2, and 1 is 3, and 2 is 5, and 1 is 6, and1is7 
ſo that the whole Difference of Longitude made theſe 6 | - 
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9024), is 7 Degrees aud 26 Minutes. 
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grees, 2 from 1 I cannot, but two from 11 there remains 9, 
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* radius is the taking of a leſs Sum out of a greater, tubſtractiug the - 


| Example Suppoſe a Man oweth me — — — 376 13 wp 


And hath paid me — — — — 111 _05 08 
I defire to know what remains unpaid, which is——_— 1] 1 

To work this I ſay, 8 from 6 I cannot, but conſidering there is 42 Pence 
contained in a Shilling, I add, 12, to 6, and ſay 8 from 18, and there re- 
mains 10, which ſet down undet the Pence; and then having borrowed 10 


out of 13, there remains 7; then proceeding to the Pounds, I lay, 1 from 
6 rhere remains 5; and 1 from 7 there remains 6; and laſtly, 2 from 3, 


Five Pounds Seven Shillings Ten Pence, 


Sail. __ 5 „ 
- Therefore placing 396, under the 1000, I ſay, 6 from o I cannot 


lay, 1 chat I borrowed andg is 10, from © I cannot, but 10 from 199 0 

rowed from 1, there remains o: So there remains 604 Miles. 
_ Example 3. Suppoſe one Place in the Latitude of 51 Deg. 32 Min. and 

of Latitude between them, - GOT 4-7 


remains 22, which place under the Minutes; then for the De- 42 10 
— 


«ben 1 that I borrowed and 4 is 5, 5 from 3 here remains o. 
So the Difference of Latitude is 9 Deg, 22 Min. 2 r 


| . =. - Multiplication. _ #- 


an Number of a grea/er Denomination is brought into aleſs, as Pounds 
into Shilling, and Shillings into Pence, and Pence into Farthings, De- 


the leſſer which is contained in the greater, as the multiplying any Number 
of Pounds by 20 (rhe Number of Shilli 
into Shillings, and fo of the reſt, 
""  _ Multiplication conſiſts of Three Parts. 

1. The Multiplicand, or Number to be multiplyed 
2. The Multiplier, or Number by which to multiply; © 
3- The Product made by the Multiplication. 


* 


— 


3 
86s © * 


I go to the next row, and ſay ; t that I borrowed and 8 is 6, 'which take 


Exemple 2. Suppoſe the diſtance between two Places to be x000 Miles, 
and that I have ſailed 396, and defire ro know how many Miles I have 0 | 


10 there remains o: Again, 1 that I borrowed and 3 is 4, from. 228 75 
o I cannot; but 4 from 10, there remains 6: Laſtly, 1 chat I bor- 60%. ½⸗ 
another in the Latitude of 42 Deg. 10 Min. I would know the Diff : 


To do which, Subtract the leſs Latitude out of the greater n 
thus; the leſſer being plac'd undermoſt, ſay, 10 from 32, there 31 3 


O9 23. 


[tiplication is that which ſerves inſtead of many Addirions, by Which 


grees into Minutes, Minutes into Seconds, and the like; which. is done by i 
multiplying the Number ef the greater Denominatiön, by the Number f 


ngs contain d in a Pound) brings is 


. WY 
; 5 — 
& 2 G — 
— 1 
Y * 
” » 
a > : 


& 
* * ** 
= - 
4 * * -*, 
: — 
* 


*# 
7 — * e 
* . „ 1 * 
To Ta „ 
1 LE 
. 27 0 
* — ay 
8 % y 4a 
8 . Y 
—_ 


0 % - 
P 5.3 - 3s 
- 1 ; F- : Pans,” . Ss 


For the Learner's more ready Procedure herein, It is cellar to rotors wy 
the Table which is firſt committed ro Memory PET n The 
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there remains 1: So there remains due of the ſaid Debt, One Hundred Sixty © 5 


bur 6 from 10, there remains 4; proceeding to the next Figure 1 Mils 
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Ex 5p . 1 det and buw many dtullings there 1$ in 5648 J. | | J ; 
To an{wer this, multiply the given Number of Pounds by 20, | 
"thus; The firft being o Cypher, ſet dowa o underneath the firſt | - 343 


Figures; and then proceed to the next Figure, ind ſay, 2 times 8 | — 

= a — ſet tlown 6 under the ſecond Figure and carry 1; then 2 | 112960 

armes 4 is 8, and 1 chat I carried makes 9; then 2 times 6 ig | 
3 11, ſet dawn 2, and carry 1 5 laſtly, 2 times 5 is 10, and 1 that I carried 


makes 11. So chat 5648 /. mukiply d by 20, makes 112960 Shillings, * 
J - _ Example. 2. In 276 Degrees how many Minutes? | | 

bo - tFirft ſet down | — 
1 ' . "Thin (becauſe 60 Minutes make a Degree) multiply b; — 65 


385 "Y So chat 1 find 276 Degrees multiplied by 60, make 16560 Minutes. 


: 
— — —— — — — — Cath 276 
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p a... 
Iv iſen is that which ſerves in the room of man 
uſeful in reducing all Numbets of a leſler Denomination into a 
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x 2. 
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3 a, 1 hs 4 — 5 1 ” ” $* » ” * G * 7 5 F 4 1 
9 = "© , MO 8 ** 9 - 1 (Y = * E - AY % 
" * - » * 5 - . a 7 9 + — * 


> 60vVIb 2 
5 ros Y Z REIT = © <P 
| | oy 7 times & & is 2 56 . 
f F een 
N 
| 140 ; 0 5 
36 . . "vb Ws 
0 5 sue, J > 00 f 4 ow 
30 1 8 "= 1 
4 357 . is 81 by | 
. (459 Cuts 1 
. 36 a ho » {4 , | 
Yaz( j1o times 10 18 10 
54800 Oe 
54> | * 


; Sample J. Mulüply— 8765477 Multiply — 47631861 
„ — . . 
. | | 17530874 265734 
, , IIES 2381643253 
el ee = © 1428986 
527 F 120721468 
| 07298237184 


— and is 


2 Minutes into Degrees, Farthings into Pence, Pence into Shillings, and 
Dzilling: into Poands, It condlts-of. Thee Bartz, (viz.):Bividend: or be 


F 5 
Number to be divided ; Diviſor, or the Number to divide by z and the 
Quotient; alſo if any Number remain it is called the Remainder. 
Ex. 1. To divide 834 by 7; af 

ſay, how many times 2 in 7 5 Or ho 


3 times, which place in the Quotient, 
then multiply the Diviſor 23 by 3 tber 5 
Figure placed in the Quotieut, ſaying gg ˙ʃ: 
3 times 3 is 9, and. 3 times 2 is'6, and | I 
place theſe under the two firſt Figures , 
of the Lividend, and draw a Line 3 ſuhtract 69 from 78 there reſts 9; 


MN 


which ſet underneath, and place a point und er 3, to ſhew that irs brought 


down; place it to the 9, then proceed, ſaying how many times 23 in 93, 


or how many times 2 in 9; which will be 4 times; place 4 in the Q” 


tient, by which multiply theDiviſor ; again, plaeing the Product which is 
92 under 93 and draw a Line, and ſubtract it therefrom, the Remainder. 
x put under the Line, and ſet down 4 the loſt Figure in the Dividend; 


putting a Point under it, and place it to the remaining 1: then becauſe 8 


there remains but 14, being leis than the Diviſor a3, and ſo cannot be ta- 
ken out of it, place a Cypher in the Quotient, and the Work is finiſhed. 

Ex, 2. In 360 Minutes how many Diviſor Dividend Quotient” 
Degrees? Here I divide by co, be- co J 


cauſe 60 Minutes make a Degree, and 36 8 by 
becauſe the laſt Figure of the 'Diviſor rt ð on — 
18 a Cyher, cut it off, and with it ; 1 ͤ OE Miz? 7 413 <2 2 : | 
the laſt Figure of the Dividend, which ooo MS ne 


Mm Kn 1 
is here alſo a Cypher, and divide 36 by 6 (which is the ſame thing is 
to divide 360 by 60) but becauſe 6 cannot be taken out ot. 


I fay, how many times 6 in 36? The Anſwer is.6 times + which I place 


in the Quotient, and proceed to multiply the Diviſor 6, by the 6 placed | 
in the Quotient, which produceth 36, which ſubtracted lxa ves v, ſo that I 
by this Work it a pears that in 360 Minutes there are 6 Degrees juſt, © 3 
Example 3. A Ship taken by 2 53 Men, is valued at 598751. 1:demandd 3 
each Man's Share, being equally divideds a = 
| Diviſor Dividend Quotient 1 . 45 
253 \ 59875 6 e (93 2 % —— 
1% ͤ ogy” 20S 
S eee 
2 > $83.47 e eee Fan 8 
c / 3 
16% Remains ed. 5987s |; 1: 


Fir, ſay bow imes 2 1 

. 2 * many times 2 1 

& „ 9 ——_ '3 
* 2 4 . 5 f 38 
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2 "*Y | PA, x 0 
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 Diviſor Dividend Q — 
re,, 2c; 8 

often 23 in 78, the Anſwer will be %% „„.. 
0 A | 


* 1 
# N 8 E ” 3 9 = 
F 4 7 x ut iO. 
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7 Rewainder : * 
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n 5 ? The Anſwer is two times, bk 
then multiply the Diviſor 253 by 2, the Figure 


1 % 
* a *ad 
. * . — a * 4 5 F "= 
* 8 T1 =  - 
* 0 
. * i." » _—— 3 
> F — 
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EW Diviſn. 
| placedinths Quotient, laying s tices g is f, à times 538 to, ſet down / 


18 


and carry 13 2 times 2 is 4, and 1 i 6% which ſet down under the 3 firſh 
Figures ot the Djvidend, from whence being ſubtracted, ſet theRemainder 


underneath, which will be 92, then take down y, making a Point under- 


neath, and ſet it after 92 the Remainder; then ſay bow oſten 2 in 9 An- 


ſwer 3 times, (for 4 will. prove too many. Then taultiply the Divi/ſor 2 33. 


as before, by 3, the figure laſt 2”; theQuotient, and the will 
be 759, which being ſubtracted from the figures above, the Remainder will 


be 168, then take down 4, and point it as before, ſetting it after 168; the 
laſt Remainder > And again, ask the Queſtion, how often 2 is contained 
in 16 ? Anſwer 6 times; by which 6, when ſet in the Quotient, multiply 
the Diviſer 253 and the Product is 1518, which place under the fig 


Dividend, and ſubtract therefrom, there will remain 167+ So there be« 


ing no more Figures to bring down, the Work is finiſhed, each Man's 


lame with the Dividend, as you fee: in the Operation. 


Numbers together, and dividing thatproduc by the 


will ſhe ſail wich the ſam 


ſhare being 236! and 1651. over, which is to be divided thew ; 


which-may cafily be done, by multiplying167 by 240, and dividing rhe 


Product by 2531 gives each Man's Share in Pence. The Proof is by 
multiplying 253 the Diviſor, . by 236 the Quotient; then taking in 16) 
the Remainder under the three lat: figures, the Product will make the 


eee wing, the Rb of HR Bell! tt 
1 8 bat, which having three Numbers given, a fourth Number is-found 
in Proportion thereunto; which is done by multiplying the 2d and 3d 
firſt, and the Quo- 
tient of the ſaid Diviſion is the Anſwer to the Queſtion © 
Example 1. I in 24 Hours a Ship fails 130 Miles: How many Miles 
e Gale in 192 Hours or eight Days? 
ease Mieses, © Hours: | 
YE | Dj —— — 192 81 


r | 5 130 | 
24 \aupto 7 i040 Miles in 9 ©5760 
*" oo d K_ — * a 
Fun —A , 
. | 96 „ g | s & | ! | | 3 ; . 
96 os hes 240 on WT Ro 


; 
48 
. 
00 — \ —_- 
- 


- Here 24 is the grſt Number, i 30 the ſecond, 298 the thicd ; wherefore 


according to the Rule, I multiply 130 and 192 the ſecond and third 


Numbers and divide the Product thereof 244950, by 24 the firſt 
Number, which gives in the Quotient 1040 Miles, Which is the way the 


Ship will make in 192 Hours the time propoſed. 
Fg Zramp! 2; If one lb. of Tobacco coſt 6; what will 11 alb . coſt? 
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. at © * 
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The Rule of The 


Here the geſt Numbee being an Unit; which neither —— 2 . 
ide 5 faves the labour of Diviſon, and the anſwer i 18 672d. (for be p 

Auſwer will be of the ſame Name with the ſecond Number) which divi- 
ded hy 12 to = Ages them into Shilling, N the Quotient $64. which 


ie the Price of x required. 
c 3. Ifa Staff of z 3 Yards long give a Shadow of 2 w, How 
gh 


is that Calle whoſe Shadow is. tov Foot? 
. Which-Queftion, for the more ready Solution; ſtate thus z "8. 
1 6 Feat (which i is 2 ODER pr had ſhall x00 Foot 1 


By the e it appears; the laid. e, Foot. 
Caſtle muſt be 150 Foot bighgg. We TY * 


: 4 
F = 
* * * N 
I J 22 & 1 
— — * 
1 , Y * 2 | | 
” = * N : 
1 


Fremple If "6a a Tas. 64, is to be divided berween mn 1g Men hom Se of 


much is one Man's $ 
Firſt reduce it all into - "ROK by multiplying 406 by ab (che Shilling 
in one Pound) ta taking in the 12 Shillings as you are. in Multiplica. 52 
tion, and the Sum 11292 multiply by i. (thePence in oneShilli ng)and dd N | 
che s Pence, the Sum 135510 18 the Pence in 564/. 125. 64. Thenfar. 4, eral 
= If 165 Men have 135310 Pence, how ma — ſhall one Man baust And -, 
bere you ſhould Multiply 13 55 10 by the laſt Numbet but here it is 1, 8 
which will neither multiply nor divide, therefore you only divide 139520; | 
the Bum of Pence, by 165 the Number of Men, and the Quotient fat ww. 
the Pence for each Man's Share, which divided by 1 (the Pence in oem 
Shilling) gives 68 Shillings, and the 5 remaining are 3 Pence to each ex” 
Man's Share. . 
| Note The 45 remaining of the Geſt Divifion i isonly 4 of = "4,8 
= which is little more than a Feat WG ar ac. 3. 
51-4646 12% Gd. | & 8 
349%. CL 20 0 7.3% SSL» =O», 422 L .. =_ 
„„ . OS OIRAS (ST IDO, He oF 4 
12 222 81 1 8 D 4 5 0 = 64 Mi 
+, 22590 _ e „ 3 
„ „ EPL ores oo BL 
ſus roche fea LS SIM 3 » way WT 
15 5B 24:5 Ne! 2277 r N 72. uy he 9 e L 
n N 1 e es e 
29 io gut, ene n N 


12 Ihe Extradion of the Square Root 'Y 
Nee, That the Rulcof Thred, the firſt and third Number muſt be both 
13 of ont Denomination, and the ſecond muſt be brought into the loweſt Va- 
lue expreſſed therein, as in the foregoing Exatyple, I work not the Queſti- 
on as it was firſt Rated, but tranſpoſing the Numbers I put theDenoming- 
ti on of Men firſt and laſt, and the Money in the midſt, to apſwer to that 
Part of the Rule, which requires the firſt and third Numbers to be both 
cot one Name. The Anſwer thereof in the preceding Queſtion, as by the 
Operation appears, is 821 Pence; which reduced into Shillings; is 68s. 
and 5d. or 3/. 8, and 5d, which is one Man's Share, which was required. 
The next Sag, ſhall briefly treat of, is The Extrafion of the Square aud 
Cube Rooti, as alſo lomewhat ot their Uſe. *', 7. 701 


1 


Example 1. T O extract the Square Root of 7056 7056084. Root 
A proceed thus: Firſt point the _64 


given Numbers (that is, put a prick over every] 1640656 Diviſor 
other Figure, beginning at the firſt Figure at the | OS. 
Right hand, and note by the way, that ſo many ooo 
Points as the ſaid Number admits over it, of {fo ma 
ny Figures conſiſts the Root, of the ſaid Numbers, then proceed ſeeking. 
the greateſt Square Number (which is a Number multiplied: by it ſelf,) in 
the firſt point towards the Left Rand (70) which is 64 conſtituted of 8 
multiplied into it lelf; for 8 times 8 is 64. The Root of the: ſquare Num- 
ber which is 8, place in the Quotient and ſubſcribe the ſquare Number 
(64)-under the ſaid firſt eee Ir therefrom, md ſetting down + 
the Remainder (6) underneath: To this Remainder bring down-the next 
Point { 56) then drawing a crooked Line on the Left hand of theDividend 
(656) double the Quotient, and place it (viz. 16) therein, calling it the 
Diviſor, ſeek how often the Diviſor is contained in all the Figures of the 
Dieidend, favethe laſt to the Right-hand, (viz.) How many times 16 
in 64? The Anſwer is 4 times, which place in the Quotient, and alſo 
on the Right-hand of the Diviſor (16) chen multiply the Diviſor (164) 
by the 4 laſt placed in the Quotient, and put the Product, which is 656, 
ns | under the Dividend, ſubtracting ir therefrom ; which done, nothing re* 
_ ' mains: So that the Square Root of 5056 is 84. 9 l 
Ĩ) be Square Rodt is 2 to Navigation as follow: 
Any two fides of a Right-angled Plain- Triangle being given, the third 
is found by the Extraction of the Square Root t. 
Example 2. 2 Ship to have made 8 Miles Difference of Lati- 
tude, avd 51 Miles Departure, and the Diſtance to be required, the faid 
Diſtance is found by the Extraction of the Square Root, as follows. 
Tb Rule. Square the Difference of Latitude and Departure ſeverally (that 
is, multiply each by it Telf) and from the Sum of both the Squares added 


The Extration of the Square Rom "7 
Kraml... e 

Diſerence of Lat, 87. . The Departure 71. Squzre Dif: Latie, 4 

N * it ſelr 8; . - Multip, byf ſelf 71. Square Departure War 9 2 oY 


— A — 


na- 609 * WI {rr Ee Sam 12610 "4 
lat | 696 497 84 n | 
ral The "Nw "RAIN The Square 30% ũ ꝶ h e 
bites, ite. the Diſtance eee e 
By thisO tion it ap | — — PE . 980 
pears, that t e Diſtance, o- * __ 1 n > n 
=_ Bitting they ration, is 1124 2 85 . 
3 > Iiles. a A | 7 SI . 1 2 | +, 4 N | 2 
ot 7 | * x. | | * 3 


66 
Examp. 2. Suppoſe a Ship 6 Diftance to be 111 Mills, ap ber fe Dh. 
ure 57 Miles, and-tbeDifference of Latitude to be required; the ſaidDiſſe- 
ence of Latitude is found by theExtraQtion of theSq uareRoot, as follows, 5 
Tbe Rule. From the Square of the Diſtance ſubtract the Square of the 


. cture, and the Square Root of the Remainder will be the Difference 
= itude required. 25 


Example. The Di . 1 


Pe by. it ſelf n= 111 


111 
| | TIT 
| "* TIT 
IS ——— N 


gquare of the Diſtance 12321 
$quare of the Dep. ſubtrat 3249 907 — 0 Die Lay required Hes 
Ae | Remains 9072 _ ty 2 | "ay 
374  I$5)972 . fo 7 
4 „ 
2 The Difference of Latitude, as by the EY, 
Operation appears, i 95 Miles r, e EE OE 
= nm — . 4 
the Departure be required, the-Rule is, 2 the Sans i hed; 9 
nce, ſubra& the Square of the Difference of Latitude, and the Qquare | * 
Root of the Remainder is the Departure required, TRY Operation, ee 19 
Brevity ſake is omitted. e 
Having proceeded thus far in ſhewing the; Profhimar Now to fd the. RITES 12 
Diſtance, Difference of Latitude and Departure (any two of them being 
Niven) without Trigawomeiry, I ſhall ſhew themidner of finding theCourſe ' 
exact enough for common Uſe) without the aid Operati an ene "x 
as follows. Ode EEO IT. 
The Proportion to find the Courſe, " the rb the Hy; auſe corDi- i 
Hance) and balf the E of 7508 other * e if r. 8 2 


ad . 8 * A ; 2 1 x2 4 ' 4 @ [ 72 5 2 4 05 V * 
" a # * ; '- 4 5 * . 1 * * —_ , oy eo fy : 7 4 
, ® 1 1 4 : ; : — 


= = i : 


The Departure E 
ee by i it 25 Ss 


— — 
> . _ ö > 4 - 
— FT" > 4%, 47 y 8 v 
* — o « * 
> ” = Fo N 
= 


4 _ * | 
- ; hy > . 
PI "oat * 2 
"IR" = 


MN BOW "The Uſe if the Extradhion of the. Square Root: - 


Loy” 1 be moſt, balf that, but if the Departure be moſt, half that, 
"= 2 as the Sum of theſe two is in Proportion to the lefler /or rewaining) 
1 io is 85 to the hy beans. Degrees) oppoſe to the leſs Leg; which 
Courſe. when th leſs than the Difference of Latitude, 
hermile * tis the Complement of t ot the Courſe. ., _ 
Examp, Admit a Ship's Diſtance to be 110; the Difference of Latitade 
to be 88. and the —.— 66, and. the Courſe required. WL 
+ Firſt, add the Diſtance, and half the greater Leg into one Sum. 


The Diſtance is — — 110 


| Alf the greater Leg (88) i — — — — 44 
The 8 um- —— — r 


Having thus done, ſay by the. Rule of Three. | 
As the ſaid Sum t54 to 66 the leſſer Leg, ſo is $6 to 2 Cour 


Io bring out the odd Minutes, multi- ee 
Ply the Remainder of the Diviſioni 3a by gane 
5 59 er eager of; ax dg) contained in, 516 =. 
. +» B egrer) a et rodu& by the 65 1 min 9 
" Bivifor (15 and the Quotient * — faid | | gr * 
Diviſon gives tor the Anſwer 5 1 Minutes? 15585 co 
So that the Court e . w is "IX deg: 324 1 752805 | 
irn F 4 25 = 


1 3. — les $4 are Rost. "Suppoſe a Rope of 5 Inches 
Compalo, and another Rope off double the ſtrength is required. The Di- 
menſions of the ſaid required Rope are found by the Extraffion of the Square Wil 
Root: For ſhould it be ſuppoſed that a Rope of 10 Inches Compaſs, but 
double the ſtrength of a 2 of 5. Inches ; upon P root it is manifeſtly BY 
- falſe, for the ſaid Rope of 10 Inches is 4 times the ſtrength of that of 5. 
It The, Rule. Take the Compale of the given Rope (viz. 5 J and multiply 5 
chat by it ſelf ; which Product (becauſe the other Rope is to be twice as i 
ſtrong) multiply i it by 2, and the Square Root of the Product is the 
-Compaſs of the Rope required. In 
_ Example. The given Rope“ Compals 5 Inches, Extra the Root 90 
Moultiplied by It ſ elt — — way | 
q 1 — — — 25 . | | 1 | I 
ied by . 


80 char the on it a i Ro „ 
ho pat x Oper e one Inches and a little better. 
115 it a de ſired to know the e by another: tis as follo 

- The Proportion is, As theSquare of he Comput of the one Rope, is to the 
| Square of the Compaſs of the other ; e weight of the one to the 
weight of the other, Length for Long th: His Supe a Cable 8 
ches to weigh 8 and.the weight of a Ca flaches tequ 
Say, Az 100 (the ſquare of 10) is to 64 the ſquare of 8; ſo i023 25 
weight 5 one hs * _ the Pe of t 3 

. 8 ol 


rannte rhe Cubs Root, 


* 


Baabe of the Cube Root. e e 

Shall Erft, at hecefſary; iuſert s Table df the Cube of the Nine 5 WW 

gits, when ought to 275 Memory- 
1 


I 


- 1 064 
| Cuberof tbe Nine Digirs 3 — — 
7 3 ——_—_ 7 6 — 2 172 + 
Example 1. Extra — unin 4 12067 
Fir — — ummber ( ) put a 5 
. ee e the . 1246 CY 
Right Hand) t ane the 
be firſt Point (vs, 12.) which is $, —— 
Noot whereot (which is 2) place in the Quo- 
ient; ſubttact the Cube (8) from the fü 
Point (42) place the Remai undetneath ; 1 
o this Remainder bring down the next Point 
167) and call this the Refolvend; then draw | 
Þ Line underneath it, then ſquare the Quo- 
jent 2, which is 4; multiply the ſaid Square] 221 
4) by zoo, which makes i 200; place this | n 2 
nder the Reſolvend, and call it the Triplel - Lud ze 
Wquare, Again, multiply the Quotient 72) by $0 which I an 1 plas 
is under the Triple Square, and call ir the Triple Quotient; add theſe 
0 (is.) Tri ee va nd Tap e Quotient, en ay and call i i 
e Diver; ſcekhow often this oF is contained in the Ref 
f 2 — pon yoo laced in the 9 — wo | 
- iple Square bythe; aced in the Quotient; and hg 2 
Y duct unde Joy eds 3 ſquare the ſaid. Figure (3) LY 25 mh of 
p di in the Quotient, 4nd — 4 mnbiply the Triple Quotient, and "+: 
acc it underneath the laſt Product; Oude the Figure (3) "Is 1 54 
Wc Quoticot, and plack it under the preceding Produdte. 
ine three Products into one Sam, ſubrrafting the Laid Sum by nt | * 
1 Leſolvend, ſubſcribe the Remainder ; to which Remainder had there & 
en any more Figures, the next Point "talk ave been brought down; ..  / 
nd the proceeding Work repeated from the ſquaring of the Que, 
ntil all the Figures are ſo brought down; But ih this Example there 
deing no more. Figures,” the Work is dete, aud by r „ 
ube Root of 12167 appears to be 23, nothing remaiting. D 
Example 2. pins. Suppolea Ship of 300 Tun, 15 Boot by theRebl, . by 
9 Foot and a half at the Beam, and 14 foot derp in The Hold; another: © 
lip is deſired of the ſage Mould and Shape of zog Fun, the {everalDi- + © ̃ 
enſionrof the Ship are found by the Extraftion of the CabeRoor. E-. 
ble. Be ae with the Keel, Firſt, Cube the length ot the given Keel, 
is 


by multi it i itfelf chen walt lying thePro- _ | ; 
hock by it again. es 55 28 8 Then _, 


* 
* 
4 
| ric 
4 


C 


16 
T ̃ ben ſay by the Rule of Three; 


Uſe of the Exrattion of the Cube Root. 
As 300 Tun 


the one Ship? s Burthen ; to 500 Tun the other 75 given Keel | 
Ship's Burthen'; ſa is 421875 the Cube of theſ 75 
other Ship's Keel's Length, to the Cube of the] —— 
other Keel's Length · Which being wrought by| 375 
the Rule of Three, gives 703125: From which| 525 | 
extract the Cube Root, and that will be the| 28 
Length of the Keel required. 3 
In this Extraction 3 C phers are added. to bring OT 
out the Fraction, the 2 ion therewith beiag| 28123 
the ſame as if there had been more Figures in the 39375 
Prop poſed Number; the Operation gives for the | ———  — 
th of the Keel required $8 Foot parts, | 421875 Cube given Keel 
Leibes having . one of the Dimenſ ions, ' 
the reſt may be found, without the Extraction 1 
the Root, by the Rule of Three, . * (864 Root 
Thus, ſu ppoſe the next thing I would gad be | 57 
her Breadels by the Beam, ſay; As the Length of | 191125 25 Refovend, 
the one Sbip s Keel 75, is to the length of the o- 3 0 Tri . Square 
ther $9 fere; So 294 Foot, the Breadth of the e Quotient 
one Ship by the Bea m, to the Bteadth of the o r.. 22e 
ther, which by the Rule of Three, giyes 35 Foot | 153600 © % 
3o you may find the Depth in the Hold, ec, | _15360 
© Example 3. Su ppoſe an Iron Shot 4 inches 512 
| Diameter to weigh 9b; required, the Diameter 160412 — 
4 of a Shot of any other Weight, ſuppoſe of 721b; _21653000 Reſolvend 
5 This is alſo done by the Extraction * 10 Cube 2323200 Tri Square 
| W as follows ⸗ 2 2640Tr( wotient 
As 91b. the weight of one 3 ris to 521b. #2 2090880 1 
weight of the other; ſo is 84 tbe Cube of the 413340 
ane S hot; s Diameter, to the Cube of the other 729 
Shot's Diameter; Which by the Operation is 21 21123369 „ 
12, the Cube Root of which is 8, the Diameter 529631 Re "Remainder 
of the Shot E Pas 
But if it were required to find the | Wight of a Shot by the Diameter N 


it's done thus, by the Rule of Three. 


As the Cube of the one Shot's Diameter, to the Cube of the other; ;80 
15 the Weight of the one Shot, to the Weight of the other required.” 


+ AW 


het And — mach for-the Archnerical Part of this Treatiſe, - di 


r  oon ce ihe a it con. it ade ns a 
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Some neceſſary Geometrical Problems 17 | 
Prob: I. To raiſe a Pripendicntar from any Point propoſed, av agiven Rebe Line. | 


L E T the Line given be AB, andthe 
perpendicular to be raiſed From the ä & 
Point C; enn ſet off the two I 2 


equal Diſtances; CA and CB. Then the 
Corn paſſes being opened to any conveni- 
ent Diſtance bigger than C and CBwith 
one Foot of the Compaſſes fn the Point A, 
deſeribe the — my then _ the AF 
ſame Extent, and one Foot in the Point B, deſcride the Arch FG, a 
draw the perpendicular from the Poiat C, through the bergen (0 3 RY 
Cutting) of the two Arches FG and DE, Which was e N 
Prob II. To raiſe a Perpendicular 
en the End of a Line. | ＋ .A. 
Let the Line given be AB, the * H 1 
Perpendicular 10 de raifed from a e 
the Point B, to the which, with one i 
Foot of the Compaſſes atB, with 
any convenient Diſtance, as BO, 
ſweep an Arch; then with the 
ſame — one Nr — 8 
Compaſſes being in the Point 
D, — oh, Arch at the A 
nt C, and one Foot being at 8 
F. a it at E ; then with the ſame W Abe es- 
| es _ in as Point C, deſeribe the Arch FG; and placing the 
ht. moan? point E, deſcribe the Arch HI; then from the point B, 
rough the — of the two Arches F G awd Hl dr the Fer 
—— which was 9b" 4 mean” | | 
III. To ler fall a'Perp from rag e 
Let AB e — the poi 
over the Line from which — 
lar is. to fall, to do which, lace one Foot 
of the Compaſſes in the Point C, then 
opening them to a convenient Biltance, 
mark the Line AB in to Points with the 
ſaid Diſtance, às in the Point A and B 3 
then with the Foot bf theCompaſies in the 
Point A, deſcribe the frch EF, aud with 
one Font in the Point, deſeribe the Arch 
GH ; then from the PolatC, and tothe 
Intorſetion of —_ — two grches, draw, 


* 'F ö * 
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A * W Problems,” os 
© Prob w. . * to let fall a Perpendicular from a given Point s a2 
Pe” Right-Line. 

6 Let the Line you be AB, upon which 
let it be required to let fall a Perpendich, 
lar from the Point C; to do which from 

the Point aſſigned C, draw the Line CA; 
| which Line divide into two equal Parts, as 
8 in the Point D, then one point of the Com- 


„ | * = reſting in the point D. with the tame 
A . 


B Dittance (viz. of half the Line AC) de- 
E . ** {cribe the Arch EF; then from the point 
255 to the Interſection of the Arch. EF with the Line AB, draw * Per- 


pendicular CB. 
Prob. V. To. *. 4 Line parallel to a a Line given. 


Let AB be a Line given, to which 

2 55 * | ” it is required to draw al. ine parallel; 
* to do which, firſt take in the Com- 

paſſes the Diſtance at which the pa- 
— ——ůů rallel Line is to be drawn, and then 
=_ x C D ſerting one Foot of the Compaſles in 
=, „ the Point C, on the Line AB, deſcribe the Arch E; and with the ſame 
=_ Diſtance, with one Foot of the Compaſles in the point D, deſcribe the 


Arch E, then laying a Ruler to touch the en of the two Arches, 
draw the Parallel Line FE. 


Prob. VI. To draw a Right Line parallel to a given one, that (hall paſs 
| 5 : 2 1 a Point given. 5 4 
Suppoſe AB the given Line, and it's required to draw a Line L 
el — 2x0 that ſhall paſs thro' a given Point as C. mg 
E Set one Foot of the Com fen in 
— ., with the other at any Diſtance 
N 7 croſs AB in D, and with that Diſ- 
Pets | oa - — A* Point, ” — bf 
| WP | _ LineABdeſcribeanArch EF; then 
ve . 8 from C with the Diſtance AD croſs 
ky that Arch in G ; draw the Line CG 
| which ſhall be parallel to the given Line AB as was required. 
| ' Prob, VI. To make an Angle equal to any Angle g ive 
7 Suppoſe ABC an Angle given, 
and it is required to make another 


Angle equal thereto: To do this, 
- firt draw the Line DE, then with 


ON A 


deſcribe the Arch GH, then 


lacing the Compaſſes at D, with the 
ke __ pens 


* 


- 
— 


any convenient Diſtance leſs than 


« a was  wuVW , + oa 


n Problems * y ” 


GH {weep the Arch KL; take the 
Arch ſeg in the Compaſſes and ſet- 
ting one Foot in the Point L., croſs 
the Arch LK is ehe ene Düne 2.57; 
thro the Point R the Line 


- 
Y 
* 


D KF, then js the Angle EDF e- 
qual to the Ine ABC as was re- D: 
quired, ' | 2 


Prob. vu.” To bring oy — Point; not 2 in p ny Ling i into ; 
* - fp the C:rcumfperence of 4 Circle, 

Let the three points thro! which 
the Circle is to-paſs, be ABC: Take 
above half the iſtance, between the 
two points A and B in the Compal- 
ſes ; and one Foot in the Compaſſes 
being in the wy A, with the ſaid 
Diſtance deſcribe the Arch ED, and 


with the ſame Diſtance, one Foot of 
the Compaſſes. being in the Point E. 
mark tne Arch ED in the points E, 
and D, and draw the right Line ED; : PS 
then take above half the Diſtance between the points © and Bio . | 


ſſes, and one Foot of the Compaſſes being in the point C. with the ſaid. 
iRance deſcribe-the Arch FG ; ; and with the ſame Diſtance, ope Foot ot 
the Compaſſes being in the Point B, mark the Arch FG, in the Points F 
and G, and draw the Right Line F G. Now where the two Right lines 
DE and FG being continued, interſect each other (v viz, inthe point me 
in the Center of the Circle, which was required. + 97 


The Deſcription of the Mariners Compaſi, © FR, EP 


HIS laſtrument ſa beneficial an Aſſiſtant to the Practical Parti in Nh.” 
vigation, as to its Inventor, is uncertainly diſcourſed of ; its Age, by 
ſome ſuppoſed to be in theſe Parts of the World about 300 Years ;' the 
Utility whereof to us evidently appears, conſidering the many Inconve- 
niencies that attended our Anceſtors, in tracing the vaſt Ocean, for want 
of ſuch a Guide, under whoſe ſubordinate Conduct of later Years, our 

Maritime Affairs have ſucceeded ſo well, 

it is a Circle of greater or leſſer Diameter at Pleaſure, deſcribed opon. 
a Paſte-board, and divided into 360 Degrees, and 32 Points (and ſome 
times into 24 Hours) each Point containing 11 deg. 15 min. or 3 quart-_. 
ets of an Hour ; as in the following Figure. - 
The Circle being thus divided upon the Chard, or Palle-bcard, there. 
are paſted on the other ſide of the ſaĩd Chard or Paſte-buard, two Wires, 
which Wires being touched with a Loadſtone, and theChard bung at the 
Center, upon a 8 in g becomes Now and South; a. - 
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4 The, Mariners Compaſs, 9 
and the ſaid Box being covered with a Glaſs, and hung in another ſquare; 
Box, to the end the Chard may traverſe notwithſtanding the Ship's Mo- 
tion; being thus fixed, is ready for Uſe. Wan 
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| . T0 find the Prime or Golden Number. 8 
| HE prime, or Goldin Number, is a Revolution of nineteen Years, in 


T which Term the Moon returns to make the ſame AfpeRts with the 

' Sunon the ſame Day of the Month (moſt commonly) that they were on 
nineteen Years betore. 3 2 BENS te 

To find which add one to the Year'of vur Lord, and dirdie by 19, _ 


Remainder is the Prime or Golden Numbers. 
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The Julian Kalendar: 
To find.the Cel, Number for the Year 173t,add.1; which 


W 


makes ** z which divide by 19. 190773201 
SI. 
0 * x 
40 + 8 Fx 4 
4, 2255 
MH, Thy Remainder eng, Golden ben bidde Year 17 1. | 
, Nu find tbe Has. N 
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HE Epen is the Number of Daystharthe SalarVean of 363 Days ex- 
cceds the Lunar Lear (or 12 Reſolutions. ofithe Mon tothe Sun of 
354 Nays, the Difference being 11 Day: When the Golden Number is 1, 
the Epact isi l, hen 2, th pact is twice 11, or aa, when 5 theice ü, ot 33 
rejecting 30) that is.3, tc. and its thus found: Divide the tiene by 3, it 
© remain, the Epact is the ſame with the Prime, if x remain, add 19, it 2 
add. 20, to the Prime, the Sum (re rejecting, zo, if need be) is the EpaRt. 
Example, In the Year 2732, the Golden Number is 4 ; which divide *- 
by 3, there remains 1 ; for which 10 added- to the Golden Number 4 
makes the Epact 14. "© 
- Incthe Year 1729, the Golden Number is 1, which addedito: 10{de+- 
caufe r cannot be divided by 3) makes 11 for the Epact. 
In the Year 1731 the Golden Nembeyioy „which divided by 3pthere | 
remains o, therefore the Epact is o. 
Or multiply the Golden Number by 11, and divide eat 
30, the Remainder is = = _ 
the Moon's Age. 
A DD to the Epact —— 1, for April 2; N for Jane 4. 
for July 5, . Auguſt 5, tor September 8, for Offober 8, for November 
10, tor December 10, for January o, for February a2 | 
Having added to the Epact the Number for the Month; ee to 
the Rule foregoing, add thereto the Day of the Month, for which the 
Moon's Age is required. Theſe three Sumo added together, if leſs than 30 
is the Moon's Age; it more than 30, take 30 from it as often as may be, 
the Remainder is the Age of the Moon. The Moon'sAge ſubtrafted from 
30, leayes the Day of the Change, Again, 15 added to, or ſubtrafted 
from the; Day of Change, leaves the Day of full Moon. 
 Exampl}. Suppoſe it were required to find the Moon' 5 Age for the b 
Day of September, 1732. _ | 
Firſt ſet down the Era far that Year — —— 14 
To which add the Number for the Month which 1 8 
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n To which add the Day of the Month, . which.is ———— 5 | 
* | Sum, gives the Moan' 8: A — 7 e 
Then out of 30, - | | 
s —— The Moon's Ago. | 5 2 | i 
bs Remains 3 Da Days to = __..- P 
” Ad — 8 b N ; h 
5 To f 


Makes e — 18 . to the i 


4 _ | **. 


* 25 „ To fond the Cycle of the Sun. 


7 otter 


Toe find the Moon's Southing by her Age, ſee in the Uſe of RM Io | 
| Table, which follows immediately after i it. : 


To find the b Letter- | 


AKE the 1 and it's fourth part, and add 4 to it; then divi i | 

that Sum; by y, and ſubtract what remains from 5, the Remainder 
ſhews the thing required; accounting the Letter A for 1, B for 2, C 
for 3, D for 3, Z for 5, F for 6, G tor 7. 1 
Suppoſe the Dominical Letter was required for the Lear — 1931 
Firſt, ſet down the Year —-: 1731 
Then the 4th part, which omitting Frattions is — =— 432 
To e add — _—_—— —U— 2 


2167 
The Sum 8 by = =—) 167(309 
21 
The 3 after Diviſion i is 4 which being ——— 067 
ſubtracted from 7, leaves 3 ; which ſhews it mut 63 
be the third Letter, which is C, the Dominical Letter e ee 
for the Year 1731. But when it is Leap year, there 04 


are two Dominical Letters, and then the Letter thus 
_ found ſerves from the laſt of TT to the end of 


the Lear. 
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1 find the Cycle of the Sun. 


D D. to the Lear 9, divide the Sum by 28, the Remainder is the c | 


cle of the Sun, - 
a EF 2p. 1 ' Suppoſe i it be required for the Year 1731 


Divide b — — 2801 149 (62. 
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B he Operation it a ars that 4 is the Cyde of the 
7 DE Ar 5 g the Remainder after the Diviſion: 


4 Neue llary Term begins 305. 23, and ends, Feb, 12. | 
erm begins 17 Days after Eaſter. day, and ends Monday before 


* | 
Trinity Term begins on Friday after Triniy Sunday, and ends 1 9 Days 
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Months D. H. 
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AL 
New moonl1910 A| + 
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New moonſi 811 Uf 4 4 
CFilt m0 25 oM | 


There wil 754 Efes happen is Tar, three o the Sun 


and one of the 


be firſt will be of the Moon, on the 8th of June, 3 Digits vibe = 
he ſecond will be of the Sun, on the 234 of June, invifib = 
he third will be of the Sung un the 234 of December, invite. 


2. 


The < ry — be -d the — on December — E —— 


. | The F * 1 Moon, on the 2 8th of May, inviſible. 
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A Table "of the doon' IT forthe y er 5 1 
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3 — — — | — | 21 

Full moon 01 o4M| . «La quart og og 
© Maſtquarr o o New moon 11 
8 New moon 25 12M IE oo Fiſt quart 18 12A 
a Firſt quart 23 o Full moon 26 %οM 
8 30 12M | 
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J Firſt quart 13 
Foll moon \ 


e, fre Boſe this Dar. ae 


The next Iwo of the San, the firſt the 21th of June, the latter the 
th of Nevendber, both inviſible. , | 
. The next of the Moon, on the aach WU Nev. at 10 4 Clock viſ. & total. 
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A Table of the Moons Age far the Pear 1233. 


3 5 D. H. 6 [Months 
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The Tear 1733 bath four Eclioſy, wo of the 
ver 1733 bath, Jour : of 


A -- 


Whereot one of each are viſihls, being\ bot in the 
vir. the Sun will be eclipſed * the ſecond Day, v 
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about 5 in the Altetnoon ; and on the 27th laſtant che Moon ur 


be totally Eclipſed about 7 in the Afternoon. 
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New moo 312A 
C Firſt e 009A 


aſt quart 5, X 985 


New moon 23 12A 


Full moon 5M 


Full moon 704M. 
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Firſt quart 


Full moon 
E i quart 
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Laſt quart 


Firſt quart 
Full moon 


"A Table of the Meohg Ave for the Vear r 
Months b. R. | | Months - | 
t Firſt quart 1A | Full moon 
Full moon 811M} > JLaſt quatt 
Laſt quart 15 11A Mew moon 


New moon 


Firſt quart 23 
Full moon 


| BP 


New moon | 
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te Tear 17334 hath ie, beth of the Sun 


"The fiſt will be on April 224, inviſible. 
{| The ſecond will be on the r5th Zona, ioniſble, 
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Fall moon | 291 02d 


"A Table of the Yoo 
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2 New moon[l ON 
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Full moon PIA 8 
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New moon 11108 Al 
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ng 7M, 
| J moon 1805 4 
The Tear 1735 hath four Ecligſes, two- of tbe Sun, and us 
| 7 5 F the Man. * 95 2 15 N 34, * 
| The firſt will be an Eclipſe of the Moon, Mareb the 2 5th iuviũbl. QI. 
The ad will be an Eclipſe of the Sun, on Stil the 11th inviſibleC.T/ 


| The third of the Moon, St the 21 at 2 in the Morn. vil. 7 Digit“ 
The 4th will be of the Sun, on the qth of Oh inviftble. 
= "WET IA | 7. 33 CO RY ©; ON; OS 2 
* 6 ** ds wt . 0 ö yi * r 
> 4. N N * | - "= um bd ph ** . 


D Full moon [1107 A 
Ty Laſt quart 19 os A 


This Tear bath fix Eclipfes, FT D the * — two ofthe Mou 
The firſt will be of the Sun, Marebthe ift, inviſible. 
The ſecond will be of the Moon, March the tgth, viſible and ro. 
| The third will be of the Sun, Merch the. zoth, inviſible, | 
Che fourth will be of Sun, Auguſt the: 25th, inviſible. . 1 
7 he fifth will be of the Moon, S. 9th, at 2 in the Morn, vil. & tot. . 
= i The 6 — will be of the Sun, Sprember the 23d. inviſible. 
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Laſt _ 12024 
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0 0 moon [oz oN : 
fl T* moon 2 eg 
. New moon 15 YER: 
Firſ 7 Top 
"The Tear 1737 hath =” rw 4 e e 8 4 "i 
The firſt will be of the Bun, eb. 18th vidble xx Digits, + |} E- : 
The ſecond will be of the u, Mareb 5th, inviſible, 1 3 
The third will be of the Sun, Anguſt 5th, Morning, inviſible. + 
| The fourth will be of — — 20 — — ee 3 
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Months | 
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. 12 © quart 16 ( New moonſ29 GA 


New moon 30 
Firſt quart 


D 1 -quart | 
J p all moon 


New moon [02 
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| The Tear 1 aw? bath te Biß both Solar 


1 The firſt will be on February the 7th, invibble, 
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Full moon 12 
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Full moon 
Laſt quart. 
1 moon 


| IAIN 


Fall moon 1311 A 
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The firſt will beof the 3 Jan. "cons vidble $ Di your 
Thy ſecond will be of the Sun, Jan, 2th, invidble.- ms 
[ The third will be of the Moon, Jay 9th, inviſible.” 


\ The — will be of the = Jay: — 7 digits... 
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32 „%% bes ares 1 RY 
+. * The Uſe of the foregoing Table of the Moon's Age. 
| 1 N the ſaid Table the one half Page contains the firſt fix Months of the 
1 Year, the other halt the following fix Months: in the firſt Column of 


| each half, towards the Left-band, are the Months, in the ſecond the New, 
Full, and Quarters of the Moon; in the two following Columms are the 


Daze and Hours of the ſaid New, Full, and Quarters, either Morning or 


Afternoon, as the Letters A and M denote,” A ſignifying Afternoon, M 
Morning. At the Bottom of the Tables are the Echpſes tor the reſpec: 
tive Year. | | e i 

The Uſe of this Table is, readily by Inſpection, to find the Day, Hour 
und Minute of che New, Fall, or Quarters of the Moon. 300 45 
| Example . Suppoſe it were deſired to find the time of New-Moan, Jas. 
1732: Firſt, look tor the Year 1732 on the Top of theLeaf, which haviag 
found, look for January ih the firſt Column towards the Left-hand ; then 
in the next Column in the ſame Month is found New Moon; and in the 
two following Columns. againſt New Moon ſtands 15:12M which ſhews 
thatthe New Moon in Janzary £732 is the t5th Day 12 Morning. The 
Tame Directions ſerve for the Full Moon, or fieſt and laſt Quarters, 
Io find the Moon's Age, ſubtract the Day of the Change or Nes Moon 
from the Day propoſed, theRemainder is the Moon's Age. Suppoſe there- 
tore it were required to find the Moon's Age on March 27, 1732, 
Looking in the Year 1732, the Table gives the New moon for Marc} 
to be on the 15th-Day, therefore 15 being ſubtrafted from 27, there 
remains 12, wheteby it appears the Moon is #2 Days old on the a 5th of 
March in the Year 3) z. 1 5 9 
example 2. ml 27. it were required to find the Moon's Age on the 
Sth of June, 1732. 7 . | | 
Tue laſt New Moon before June 6th, was May 13th ; but becauſe you 
cannot take 1.3 from 6 you muſt add 31 (the Number of Days in May) 
and from the Sum 37, ſubtract 13, the Remainder 24 is the Moon's Age 
A Tide Table 
; Holland, I 
males Full Sei 

' following, in 


or the Sea\Coafts of Great-Britain,Ircland,Norway, 
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The Uſe of the Tide Table. 37 


T H E foregoing Table ſhews the Time of Full Sea at the ſeveral Pla- 

ces therein mentioned, upon the Full and Change Days ofthe Moon» | 

which for more ready Uſe is put in Alphabetical Order. 
Ex imple, Admit the og of Full ea at London; 5 upon the Fall and 
Change Days r | | 
Look into the Table under the Letter ( L) it is found to flow at Los- 
don North Eaſt and South Weſt; that is when it is Full Sea at London 
upon the Full and Change Days of the Moon, the Moon will bear upon 
the North Eiſt and South Weſt points of the Compaſs, which, as the 
Compaſs ſhews, it is 3 Hours. | 

The Uſe of this, together with the Mood «Southing, to. find theTiiie of 

Full Sea at any Time, at any of the ſaid Places, ſhall be ſhewn. below. i 
Jo ind the Moon's Southing.-. 
| To find the Southing of the Moon, multiply the Moon "Age by 4 and + 
divide the Product by 5, and the Quotient is the Time uf Southing'i in 
Hours, and the Remainder is ſo many 12 min. of an Hear, 

Note, If the Moon's Age excred 15, reject the ſaid 15, and take the - 
Remainder, with which proceed inſtead- uf the Moon's Age.” - 

Example. Suppoſe the time of theMgon's Southing be required on the 
12th of March 1732, The Moon', Age will betound to be a7 days, reject- 
ing 15, the Remainder is 12 3 which multiplied by 4, makes 48. which - 
divided by 5, gives the Quotient 9 Hours 36 nn . wen time - 
of the Moon's Southiog, which was required. | 


I ſhall here add a Tab le of the Moon «Southiog to every Bey of herdge 2 


Moon's « 87 U 80 2 | 8 
Age. ä L N 
0 0 The Uſe of the Table. 
8 pf OL — 36 The firft and ſecond Column ſhews the Moon's” 
ze TOS ee. the in! the Southing. 
4— 1903 —12 
| Example 


5 — 200 + — » © 
The Moon being 9 Days old, and ber South- 
ing required | 
In the firſt Column under the Title Moon's dre | 
ands 9; over againſt it in the Jat;Column is 
FA Hanes 12 Minutes, the Time of the Southing 
requited. 
Note alſo, the ſame coaching ſerves for 24 Days 
5 old, as ſerves for 9 By as the Table fhews. * 
5 Thus | 


. 


* 


45 


Thus having got the Moon Southi ved to find the Ti 
of Full Sea, as ing got the 8 ung, er ime 


The Uſe of the Tide Table. 


Suppoſe the Moon being 9 Days old, the Time of Fall-Sex in the 
Down; is required. 
By the foregoing Table it appears that la NNW. nd SSE. Moon 
makes Full Sea, which, as the 1aid Table Thews, it 10 Hours 30 Mi- 
- Dutes z to which addding the Moon's ſoutbing at 9 Days old (viz, 
7 Hours 12 Minutes,) it makes 19 Hours 4z Minutes, ct 5 Hours 


42 Minutes, rejecting 12 Hours in the ame; 
But to be more exact, uſe the following Table and Directions 


"Moon's. Having found theTime of Full Sea, upon the 
Age. MI Full and Change Days, by the preceeding Table 
[OL — 1600 — 43 for that Purpoſe, enter this Table wth the 


2 ZE — 20 Moon's Age; againſt which in the laſt Column 
oz —— 171 — 32 are the Hours and Minutes to be added for the 
04 ——1 = time of Full Sea defired. 
2388 * Example 


Suppoſe as before, the Moon being 9 Days 
old, and the Time of Full Sea in the Downs ig 
required. 

'A NNW. and SSE, Maon making roll Sea 
upon the Full and Change Days, which. is 10 
hours 3o min. which being found, enter this 
Table with the Moon's Age 9 Days, againſt 
which ſtands zh. 50 min. which added to roh. 
30min, makes 16 hours 20 minutes, or 4 hours 
20 W rejecting r Hours) in the Morning. 
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-The Sun's Plat and Declination to every Day of the Tear, for 
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iſe the Sun's 7. * may A, found the time of Setting, 
2 Length of t Bey and Night ; together with the South- 

ing of * fee 15 xed Stars at Kant. 
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| A Table of the Variation of the Sun's Declination to every 

| 15 Degrees of Longitude from the Meridian of London. 
Degrees of Longitude from the Meridian of London. 
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Explanation of the Kalendar, 1 
JN every Page there is eleven Columns; the firſt ſhews the Days of the 
Month, the ſecond the Day of the Week, expreſſed by the Letters A, 
B, C, &e. the third the Southing of ſeveral Stars at Midnight, at which 
time the ſaid Stars are to be obſerved, thereby to find the Latitude; in 
the ſame Column is given the time of Sun Rifing (and by ſubtracting the 
time of Riſing from 12 Hours, the time of Setting) the eight followin 
Columns ſhews the Sun's Place and Declination for the Firſt, Sa! . 
Third, and Leap-year, according to their teſpective Titles. | 


For the more ready knowing of Leap- year, the pong Table is 
3 


ſerted, where it is found by Inſpection, as alſo the Firſt, Second, or 
Third Years after Leap year, FRY ' | Pate 
[Fit | Second j Thid , Leap” 
Year | Year | Year | Year . 
1729 1730 11731 1732 | | 
1733 1734 1735 1736 ES 
3133; 4:1, 27387 Þ; 2039, of DEE 
— — — — — — — 
1741 174 | 1743. 1744 
1745 | 1746 1747 1748 
1749 1750 1751 [ 1732 
1753 0754 % 1756. 
t157 | 2758 | 1759 1760 | "IEEE. 
' - The Uſe of the Kalendar. a 3 


” 


To find the Day of tae Week, or Month, for any Time paſt or to come, 
by the Kalendar. e e 
Firſt, find the Dominical Letter for the Year, then [Ones as follows 

Example 1. N it were required to find what Day of the Month 
will be the third Wedneſday in March, 1730. . l 
Having found the Dominical Letter by the Directions in Page 22, or 
by the Table in Page 39, to be D, turn to the Month of March, and ac- 
count D for Sunday, then the Letter G is for Wedneſday, and the third 
Wedneſday is the 18th of March, which was 2 e ee, 
a 2. What Day of the Week will the fecond of September be in 
the Year 132. 1 ITS? „ 
This Year being Leap- year has two Dominical Letters B and A, the ' 
firſt Letter, to wit B, ſerving from the firſt of Jannary to the end of F- 
bruary, to laſt Letter, to wit A, ſerves from thence to the Years end. 
Wherefore looking againſt the ſecond of Seprember, there ſtands G, 
which repreſents Saturday, the Day of the Week require. 
Note, That the Gregorian or Foreign Account, begins 11 Days before 
ours, ſo that our firſt of January is their 12th, our 12th their 23d, our 
23d, their 3d of February, our 24th of February is their th of March; but 
in Leap-year, our 24th-of Febryary is their 6th of March, becauſe then 


Februar hath 29 Days, W | ä 
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54 The Explanationef the Kalendar, and L 
To find the Sun's Place and Declinateon by the Kalendar. 


Example 1. Suppoſe the Sun's Place and Declination be required on 
the ioth of January 1729, being the firſt after Leap Year. | 
In the Month of January, in the firſt Column look the Day of the 
Month, over againſt which, under the firſt Year ſtands 1.3 4, that is, the 
| Sun's Place is in 1 deg. 34 min. of 4quaries ; in the next Column under 
che ſaid Year ſtands 19.51, under the Title South, which ſhews the Decli- 
nation to be 19 deg, 51min. Southerly; and this ſerves for the Year 
17293 on the ſaid 1oth of January, * the firſt after Leap-Year. 
Example 2. Suppoſe the Sun's Place and Declination to be required on 
the 10th of March 1732, being Leap- Year. : PIER 
In the Month of March, in the firſt Column find the Day of the Month, 
over againſt which under Leap year ſtands 1.07, which ſhews the Sun“ 
Place to be in 1deg, o) min, of Aries; and in the next Column under 
Leap Year ſtands 00.27, which ſhews' the Declination to be 2 min. 
Northerly, which was require. End 
Although it is common to take the Declination as it is in the Kalendar, 
yet if the Difference of 2 be conſiderable from London, it is re- 
quiſite the Declination ſhould be corrected, becauſe in the Kalendar it is 
celculated to the Meridian of London, for which end the Table of the Varia- 
tion of the Sun's Declination to very 15 Degrees of Longitude from the Meridian 
of London, immediately following the Kalendar is added; the Uſe and 
Explanation whereof follows. : {2 
I the firſt Column is the Daily Variation, which is found by ſub- 
tracting theDeclination of the. given Day of the Month, from the De- 
; clination for the Day following ; or contrarily this from that, that is the 
: leſſer from the greater, and the Pifference is the daily Variation · In the 
head of the other Columns are degrees of Longitude from London, either 
Eaſterly or Weſterly, and in thoſe Columns under the reſpective deg. 
of Longitude, are the Minutes of Declination, anſwerable to the daily 
" Variation. As ſuppoſe the daily Variation were 10 min. and the Diffe- 
1 rence of agitude 90 deg againſt 10 in the fieſt Column, and under 
1 go deg. at the Head of the Table, ſtands 2 minutes, which anſwers there - 
_ - to, and are to be uſed as follows, 5 
4 Tbe Uſe of «be Table of the Variation of the Sun's Declmation. 


- The Rule. Firſt, it the Difference of Longitude be Weſterly and the 
Declination increaſing, the Variation found in this Table muſt be added 
to the Declination tound in the Kalendar; but if the Declination be de- 
creaſing, it muſt be ſubtracted thereffom. ; | 1 
' ſecondly, if the Difference of Longitude be Eafterly, and the Neclins 
tion increaſing, the Variation aforeſaid muſt be ſubtracted ; but the. De- 
Example 1. April the 19th 1532 being at Sea, the Difference of Longi- 
æude from the Meridian ot London, being 90 degtees Weſterly, ban * 
5 l 9 9 5 Diecli- 


5 07 the Te alle of Variation and Declination 
Declination'in the Kalendar to be 14 deg. 36 min. North; and the 20th 
Day, the Declination is 15 deg. 14 min. therefore ſubtracting the leſſer 
Declination from the greater, the Remainder is g min. which is the daily 
increaſe. Then in the Table under go deg. and over againſt 19 ſtands 
5 min. (which becauſe the Difference of Longitude is Weſterly and the 
Declination increafing) muſt be added to 14 deg. 50 min: before found, 
which makes the true Declination 15 deg- oi min; North. us 


If the Difference of Longitude in this Caſe had been Eafterly, the 5 


min, found in the Table muſt have been ſubtracted - | 
Note. It is eaſily diſcerned whether the Declination increaſe or decreaſe, 
by obſerving whether theDeclination for the Day following be greater or 
leſſer; tor if it be greater, then it increaſes; but it leſs then it decreaſes, 
Example 2. January the ioth 1529, being at Sea, the Diflerence of Lon- 
gitude from London being 120 deg. Weſterly, | findthe Declination in the 
Kalendar to be 19 dep. 51 mir South, and the lith Day it is 19 deg 
3 6 min. therefore ſubtracting The leſſer from the greater, the Difference is 


15 min, which is the daily decreaſe ;” then in this Table under 120 deg. 


and againft 15 ſtands 5 min. which (becauſe the Difference of Longitude 
is Weſterly, and the Declinazion decrea fing) muſt be ſubtracted, which 
makes the true Declination 19 deg. 46 min. South. If the Difference of 
Longitude had been Eafterly, the 5 min · muſt have been added · 
| The Uſe of the Sun's Declination to find the Latitude. 
The Declination of the Sun is moſt ful at Sea, with the Comple- 
ment of the Sun's Meridian Altitude (carpmonly called the ZenithDiftance) 


taken with a Quadrant or Croſs-Raff, to find the Latieude.of the Place; 
for which take the following Rules. Yo | © ONO: 


Rule 1. If the Sun comes to the Meridian in the South,” and the Heel; 


nation be North, then the Declination added to the Complement of t 


Meridian Altitude is the Latitude North. . | 
Example, Suppoſe being at Sea, the 1oth of 4pril 1732, the Declination 
found by the Table is 12deg. 02min. North, the Sun comes to the Meri- 


dian in the South; the Complement of the Meridian Altitude by Obſer- 


vation is 23 deg. 10 min. What is the Latitude? 8 
— of the Meridian Altitude is 23 10 South 
Declination of the Sun i — i 02 North 
The Latitude of the Place is — 35 1: North 


Rule 2. If the Sun comes to the Meridian inthe North and bathNorth 8 


Declination, then ſubtract the Complement of the Meridian Altitude 
from the Declination, the Remaĩnder is the Latitude North. But if the 
Complement of the Altitude exreed the Declination, ſubtract the Decli- 
nation therefrom, and the Remainder is the Latitude 8 oute. 
Example 1. Sappoſe being at Sea May 2 oth, 1732, the Declination bein 
22 deg. oo min. North, the Sun comes to the Meridian in the North, 


by obſerving with a Quadrant the Suns Zenith Diſtance is. 18d. 2 = 5 


what is the Latitude of the Places ? : 


) ” , | 


A 


1 he Uſe of the Table of Suu Declination: 
| Sun's Declination iS— e-oo—_—  :; co North 
Sun's Zenith Diſtance =—— — 13 42 North. 


The Latitude iv —, 8 North 
Example 2. =o] one being at Sea, June 10th 1729, the Sun's Decli- 
nation by the Table is 23 deg. 29 min. North, the Complement of the 
Meridian Altitude, by Obſervation is 33 deg, 10 min, the Sun comes to 
the Meridian in the North ? 2 1 | 
*Sun's Complement Meridian Altitude is—33* 10“ North 
Sun's' Declination —— rommmmmen 23 29 North 
Phe Latitude is — — 9 41 South 
Rule 3. It the Sun comes to the Meridian in the North, and haveSouth 
Declination, the Declination added to the Complement of the Altitude, 
is the Latitude South f | | 
Example. Suppoſe being at Sea, January the 29th 1732: the Sun comes 
to the Meridian in the North, the Complement of the Meridian Altitude, 
is 22 deg. io min · What is the Latitude? | 
Complement Sun's Meridian Altitude is———22 10” North 


* 


% 
4 


Sun's Declination by the Table ————— 14 49 South 
The Latitude 1 cc _—_—— 36 59 South 5 


Rule 4. If the Sun comes to the Meridian in the South, and have South 
Declination; ſubtraſt the Complement of the Meridian Altitude, from the 
Declination, the Remainder is the Latitude South, Bur if the Comple- 
ment of the Meridian Altitude exceed the Declination, ſubtraR the Decli- 
nation therefrom, the Remainder is the Latitude North. | 

Example 1. Suppoſe being at Sea, January rt, 1732, the Sun coming 
to the Meridian in the South. The. Complement of the Latitude is 10 deg, 

36 min. What is the Latitude? | 5 


4 


Sun's Declination . 44 South 

Complement Meridian Altitude 10 36 South 

Latitude of the Place — — 11 08 South 
Example 2, Suppoſe being at Sea, February 18th 1930, the Sun 
coming to the Meridian in the South, the Complement of the Meridian 
Altitude is 25 deg. 20min, What is the Latitude ? 


Complement Sun's Meridian Altitude i. 25 20 South 

Sun's Declination=——— - 0) 35 South 

| Latitude — — —— —2ÄU —— 17 45 North 

- Rule 5. If the Sun be in the Zenith (that is right over head) if it 

ha ye either North or South Declination, the Declination is the Lati- 
tude either North or South. _ 1 

Kule 6. It the Sun have no Declination, the Complement of the Meri- 

dian Altitude is the Latitude, which is North or South, according as the 


Sun is to the Northward or Southward of the Equinoctial. 
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. The Explanation aud Uſe of the TABLE of the Sun's Right Alcebl,.. 
„ — of the Table of the Star's Right Aſcenſion and e A 
| TN the Table of the Sun's Right Aſcenſion, the firſt Page contains the 
firſt 6x Months of the Lear; the next Page the other ſix Months. At 
the Head of the Table are the Months ; in the firſt Colamn towards the 
Left Hand are the Days of the Month, and in the oppoſite Column is 
the Right Aſcenfinn in Hours and Minutes. 

In the Table of the Fixed Stars, there are four Columns ; in the firſt 
towards the Leit hand, are the Names of the Stars; in the Second, the 
Star's Magnitude; in the third, the Right Alcenſion in Hours and Mi- 
22 = the fourth, their Declination in Degrees and Minutes, North 
or South, + | e | 

"Firſt, tofind the time of the Star's coming upon the Meridian. 
The Rule. Look the Right Aſcenſion of the Sun and Star, and ſubtract 
the Right Aſcenſion of the Sun from the Right Aſcenfion of the Star, but 
it the Star's Right Aſcenſion be lefs than the Sun's, add thereto 24 hours, 
and then ſubtract; the Remainder after ſubtraſtion is the time ot the 
Stars coming upoa the Meridian from Noon: But if the Remainder ex- 
ceed 12 Hours, ſubtraft 12 Hours therefrom, and then the Remainder 
is the time from Mid night. 8 
Example 1. Supp-ſec the time that Fomelhaut comes upon the Meridian 
on the 10th of Ofober Ts required, © : 
I find in the Table of the Star's Right Aſcenſion to be 22 hours 41min. 
and the Sun's to be 13 deg 42 min which ſubtracted from the Star's 
Right Aſcenſion, leave 8 hours 59 min, the time of the Star's coming 
upon the Meridian, Afternoon. | 41 

Example 2. Suppoſe the time that the Bull Eye comes upon the Meri - 

dian on the 15th of Offober were required- 

I find the Star's Right Aſcen- to be 4 hours 14 min. the Sun's 14 hours 
1 min. Now becauſe the Sun's Right Aſcenſion is more than the Star a, add 

N a x to 


c 


The Uſe of the Table on i 
to the Star's Right Aſcenſion 24 hours, which makes 28 honrs 18 min. 
from which ſubtracting the Sun's Right Aſcenfion 14 hours 1 rin. there 
remains 14 hours 19min, from which ſubtracting 12 hours; there remains 
2 hours 17 min. which is the time of the Star's Southing atter Midnight, 
26 was required, 1 1 2 

Secondly, The Time being given, to find what Star will come to the 
Meridian about the ſtme time. . 
The Rule. To the Sun's Right Aſcenſion add the time from Noon, at 
which the Star's coming to the Meridian is deſired; the Sum is the Right 
Aſcenſiom of the Star that will come to the Meridian at that time; with 
which enter the Table ot the Star's Right a ſcenſion and Declination,where . 
look what Star's Right Aſcenſion agrees with the Right Aſcenfion before 
found, or neareſt thereto, and that i« the Star ſought for. | 
Example. Suppoſe March 25th, I defire to know what Star will come 
upon the Meridian about 8 at Night. 1 
The Sun's Right Aſcenſion is 1 huur 4 Minutes: the time from Noon 
is 8 hours, which added to the Sun's Right Aſcenſion. makes 9 hours, 4 
minutes: the neareſt in the Table is Hydra Heart, whoſe Right Aſcenſion 
i89 hours 14 Minutes, and therefore Souths at 8 hours 8 minutes,” and 
ſo in others, 65 | . 5 


# 


Direflions for Obſervations of the Stars, to find the Latitude of the Place 
Having before ſhewn how to find the Time of aStar's coming to the Me- 
ridian, | ſhall now ſh-wby the Star's Altitude, how tofind the Latitude. 
Note, In North Latitude, thoſe Stars whoſe North Declination excced 
the Complement of the Latitude may be obſerved under the Pole. And 
the ſame may be performed by the Southern Stars in South Latitude, 


DirefBtions for fiading the Latiznde, by the Meridional Altitude of the-Fixed Stars. 


Rule 1. It the Star comes to the Meridian in the South, and hath North 
Declination, the Complement of the Altitude (by Obſervation) added to 
the Declination ofthe Star, found in the Table of the Star's Right Aſcen- 
ſion and Declination gives the Latitude North . 
Example On the 10th of January, being at Sea, I find by the foregoing 
Directions that the Lyons Heart comes to the Meridian in the South at 1 
hour, 47 minutes after midnight, the Meridian Altitude by Obſervation 
was 63 Degrees; which ſubtracted from 90 Degrees, there remains 27 
degrees the Complement of the Altitude; to which adding 13 degrees 
16 Minutes the Declination of the Star North, gives go degrees 16 mi- 
nures the Latitude of the Place North, which was required. _ | 
Jule 2. Ha Star comes to the Meridian in the South, and have SouthDe. 
clination, ſubtract the Declination from the Complement of the Altitude, 


and the Remainder is the Latitade North; But it the Declination exceed = 


- the 


- / 4 : 


| Heart comes to the Meridian in the South at 9 hours 33 min at Night, the 


- Meridian in the North at 26 minutes after Midnight, the Complement 


ridian in the North at 8 minutes after Midnight, the Complement of the 


Complement of the Declination to the Meridian Altitude, and the Sum i 
the Latitudecither North or South, according to the Star's Declination, 


| under the Pole, at 30 min. after midnight, the Meridian Altitude 44 deg, 


Declination exceed the Complement of the Altitude, ſubtract the Com 
plement of the Altitude therefrom, the Remainder is the Latitude North 


& Obſervotions by the Stars, 


the Complement of the Altitude, ſubtract the Complement of the Alt; 
tude therefrom, and the Remainder is the Latitude South, - * 
Example 1. Suppoſe on the roth of July, being at Sea, the Star Fomel. 
baut coming to the Meridian in South, at 2 hours 41 min. after Midnight, 
the Mzrid. Alt, 35 deg. 30 min. the Compl. whereot is 54 leg. 10 min, 
the Star's Declination is 31 deg 03 min · Sourh ; which ſubtracted trom the 
Compl- of Ali. leaves 23 deg. 07 min- which is the Latitude North. 
© Example 2. Suppoſe on the 2oth of June, being at Sea, the Scorpion'y 


Complement of the Altitude is 5 deg. 2) mit the. Declination 2 5 degree, 
46 minutes South; from which ſubtracting the Complement ot the Alti- 
tude there remains 20 deg. 19 min. which is the Latitude South, _ 
Rule 3. If a Star comes to the Meridian in the North above the Pole | 
and have North Declination, ſubtracting the Declination from the Com- 
plement of the Altitude, the Remainder is the Latitude South Bur it the 
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Example a. On the 11th of June, the bright ſt in the Harp comes to the i 


the Altitude is 59 degrees, from which ſubtracting the Declination, which 

is 38 deg. 33 min- North, there remains 40 degrees 27 minutes, which it 

Latitude South e 72254 7] 
Example a. On the 8th of September, Andromeda's Head comes to the Me. 


Altitude is 9 deg. 10 min. which ſubtracted from the Declination 2 deg, 
35 min. gives 20 deg: 25 min. which is the Latitude North. | 

Rule 4. If a Star comes to the Meridian in the Nortb, and have South 
Declination, the Complement of the Altitude added to the Declination 
gives the Latitude South. . Bat 

Example. On the 12th of Decemb. Syrius (or the Great Dog's Mouth ) comet 
to the Meridian in the North at 26 minutes after Midnight, the Comple- 
ment of the Altitude is 30 degrees, to which adding 16 deg. 20 min, the 
Declination South, gives 46 deg. 20 min. the Latitude South. 

Rule 5. If a Star comes to the Meridian under the Pole, then add the 


Example. On the 10th'of March, the Pole Star comes to the Meridian 


30 min. the Complement of: the Declinatiop 2 deg- og min. which added 
together gives 46 deg. 39 min. which is the Latitude North. _ 
Rule, G. If the Star be in the Zenith, the Declination is the Latitud 
either North or Sauth according to the Declination of the 8tar. 
| Rule 3. It the ar ha ve no Declination, the Complement of the Meri 
dian Altitude is the Latitude of the Place either North or South * 


Is the Star is either to the Nortbward or Southward. 


®, b 


| = De D cription and e the Sen- Juadrant: | TOE Od 

[S Inftrument — of . Son and two Arches, the Horizon 

- Vane, which-in obſerving, reſpeAsthe Horizon as at A. TheShaddiv | 
Vane, ſo called becauſe of its giving the ſhadow upon the Horizon Vane , 
in time of Obſervation, as at B. Laſtly, the Sight Vane, which in time 
of Obſervation is placed at the Eye, through which the Shadow and 
Horizon are {cen, as at C. The lefler of the Arches marked with de. is 
called ths Sixty Areb, becauſe it contains 60 (or more commonly: of lare 
65) degrees. In time of Obſervation, the Shadow Vane is placed upon 
this Arch always to an even Degree, it is numbred from the upper- end . 
e, downward to 4, with 5, 10, 15, 20, Se. The bigger Arch marked 
with g E, is called the Thirty Arch, becauſe it contains 30 (or rather 25) 
degrees, it is divided into degrees and minutes, . | 


4 "O75 55 * 
The Uſe of. this Inſtrument is to tike the Snn's Meridian Altiude,. 
which is done in the manner following. OE WOOD FO UE 

put the Horizon Vane upon the End of the Quadrantat A, the ſflado w 
Vane upon the ſixty (or lefler Arch) to a Number of 1 leſs than the 
Complement of the Altitude by 15 or sodeg and the Sight Vane upon the 
Thirty Arch. The Vanes being thus fixed upon the Quadrat, the back 
being turned towards the Sn, and the Sight Vane placed ts the Eye, look: K J 
thro” the ſaid Sight Vane, and cauſe the Shadow of the upper edge of the 1 
ſhatiow Vane to fall upon the upper part of the lit in the Horizon Vane, . : 
where uſually {for Peripicuiry ſake) there is drawn a black Line; and ist 
the ſame time the Horizon appear thro the ſaid lit in the Horizon Vane,, | 
that is the Sun's preſent Altitude; but if the Sea appear inftead'of the Ho- 
rizon, then ſlide the Sight Vane lower towards F ; if the Sky appear in- 
ſtead of the Horizon, then ſlide the Sight Vane alittle higher, until then 
Horizon appear through the Horizon Vane, But to obtain the IO . 


* 
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Horizon, and then it's time to give over oblerving for that Day. Having 


64 The Uſ: of the Quadrant, Foreſtaff, and Nocturnal 


: 


Altitude, which is the greateſt Altitude the Sun will have that Diy-and 


is the thing uſed to ſind the Latiiude, continue obſerving, and as the Sun 


riſes the Sea will appear through the Horizun Vane ; then muſt the Gght 
Vane be removed lower: And thus continue obſerving, as otten as ma 


be convenient, till the Sun be at the Higheſt, which is the MericianAlti- 


tude. When the Sn begins to fall, the Sky will appear inſtead of the 


thus done, add the degrees upon the Sixty-Arch to the Degrees and Mi- 
nutes upon the Thirty- Arch, and the Sum is the Complement of the Me. 


ridian Altitude; the Uſe ot which for finding the Latitude, is ſufficiently 
ſhewed in the procceding Rules. , Ie . 


7 4 Deſcription and Uſe of the Croſs-ſtaff, or Fore-ſtaf 


Pas laftrument conſiſts of a Staff and four Croſſes, the firſt and ſhort- 


eſt is called the Ten Crols, and it belongs to that ſide of the Staff 
which is Numbred from about 3 degrees to 10 degrees. Sometimes the 
Thirty Croſs and the reſt of the Croſſes are ſo made, as that the Breadth 


thereof, ſerves inſtead. of this Ten-Croſs. 


The ſecond Crols is called the Thirty Croſs, and belongs to that fide 


of the Staff which is Numbred from abour 10 deg to 30. 


- The Third Croſs is called the Sixty-Crols, and belongs to that fide of 
the Staff which is Numbred from about 20 to 6o Degrees 
The fourth and laſt Croſs is called the Ninety Croſs, and belongs to 
that fide ct the Staff which is Numbred from about 30 to 90 degrees. 
This Staff is likewiſe Numbred with the Complement to 90 degrees, 
(viz) at 10 ſtands 80, at 20 ſtands 9o, at 30 Bands 60, and fo the reſt. 


The Uſe of this Inſtrument is to take the Meridian Altitude of the 5 


. or Start, which is done as followeth, 


» 


"The Deſcription «f the Nocturnal. 635 
Firſt, Conſider how great the Sun's Meridian Altitude will be that 
Day; and accordingly uſe the Croſs molt ſuitable, (viz.) if the Meridian 
Altitude be judged to be under 10 deg. uſe the Tenth-Croſs; if between 
to and 30, the Thirty-Croſs ; if betwern ze and 60, the Sixty-Croſs ; 
if between 60 and 90, the Ninety-Croſs, which is ſeldom uſed. , 
Having put on the Crols, place the flat end of the Staff at A, to the out-. 
ſide of the Eye, as near as may be, without hindring the ſight: Thus the 
Face being towards the Sun or Star, hold the Croſs upright; then look at 
the upper End of the Croſs at C for the Sun or Star, and at the lower 
End at B for the Horizon, and if the Sea appears inſtead of the Horizon, 
remove the Croſs a little farther from the Eye; but it the Sky appear in- 
ſtead of the Horizon, remove the Croſs a little nearer to the Eye, until 
the Sun or Star appear at the upper End, and the Horizon at the lower 
End; which when they do, then upon the ſide of the Staff belonging to 
the Croſs uſed in Obſervation, will be found the Deg. and Min. of Alti - 
tude of the Sun or Star, But the greateſt Altitude being that which is 
required, Obſervition muſt be continued as frequently ee ſhall 
ditect, until the Sun or Star be at the higheſt ; and as the Sun or Star 
riſes, the Sky will appear inſtead of the Horizon; but when the Sun or 
Star is paſt the Meridian, and begins to fall, the Sea will appear inſtead. 
of the Horizon, and then isthe Obſervation finiſhed ; and upon the fide - 
of the Staff proper to the Croſs uſed, are found the Deg. and Min. of the 
Sun's Meridian Altitude; which ſubtracted from go deg. gives the Com- 
lement of the Altitude ; orit may be taken off the Staff at once (the 
Sea deing numbred with the Complement as is: ſhewed before) with 
which to proceed in finding the Latitude ob the Place, obſerye the Rules 
and Directions aforegoing. — RY I £ 
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Ns Deſeription and Uſe of the No@urnal. , 


JT confiſts of Three Parts, The firſt and unmoveable Part, on which 
is the Handle, by which to hold it in time ot Obſervation); upon the 
forefide of which, in the outermoſt Circle are the Days of the Month, 
and upon the-innermoſt are ſet off the 24 Hours, and upon the Back fide 
are the 33 Points of the Compaſs, _ OE IS . 
There are two forts of NoFturnals, the one made for the Great Bear, the 
other for the Little Bear, Thoſe that are made for the Great Bear have 
February at the Top, but thoſe that are made for the Little Bear have April, 
but now they are commonly made for both Bears, having two Indexes - 
The ſecond, or middle Part, contains two Circles; and the aforeſaid 
3 one marked G, for the Great * and the other marked L, op ; 
a 3 A 7 | the 
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66 The Deſeriprion ef the Nocturnal. 
the Little Bear. The outermoſt Circle is divided into 29 Days and 3 


half, being the Moon's Age; the innermoſt into 24 Hours: The lodex M 

. to the Bear you. intend to dbſervẽ by, is to ſet to the Day of the Wh th 

1 Month at pleaſure | e m 
Ĩhbe third and u ſt Part is a long Index ; the Edge of which . E. 
(that reſpects the Center) muſt be turned to the Guards or Pointers, in ſe 

time of Obſervation. | th 

Too find the Hour of the Night, and upon what Point of the Compal, | 

the Guards are. 2 1 | | , 2 

8 W! 
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. The Figure of the Nocturnal. 
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The Uſe of the Nocturnal. 5 


Month, then hold tbe Inſtrument upright, which may be deſcerned by 
the Tip of the Top of the No#urnal, then look through the Hole in the 
middle of the Nof#urngl for the North Star; Which having found, turn the 
Edge of the long Index to the Guards or Pointers, according as you ob- 
ſerve by the Little or Great Bear, then ſhall the Tage (upon 
the innermoſt Circle of the middle Part) give the Hcur of the Night, 
Alſo in Noflurnals made for bath Bears, you have on the Backfide two 


with G ; and numbred round with Degrees and Minutes, for finding how 
much the Poſe Star is above or below the true Pole ; to find which having 
fitted the Nofu-nal, as before directed, obſerve what Figures on the Back- 
{ide fall under the Edge of the long Index, in theCircle belonging to the 
Bear, by which you obſerve, and that is the Deg, and Min. that the Star 
is aboveor under the Pole, as is diſtinguiſhed by the Words Abo. & Und. 
Example, 1 oblerve by the Great Bear, 4 „ ſet the Index marked G. 
to Sept. 6, and looking thro' the Hole to the Pole, I tuen the long Index 
till it lie juſt over the two Pointers, as you ſee in the Figure of the Nof#ur- 
nal, and find out the innermoſt Circle of the middle Part of the Noflurnal, 
that it is 2 a Clock in the PNA and on the Back ſide in the Circle 
marked G, I find the Pole Star js a deg. 26 min. above the Pole, &. Tie 
found alſo. by the following Table. 1. „ 
4. WF find the Moon f Sont bing, and Time of Full Ea hy the: Nocturnal. 
O do this, It is but looking upon the middle Piece of the Nofurnal, 
and in the outermoſt Circle find the Moon's Age; and oppoſite to 
it in the innermoſt Circle of the ſame Piece ſtands the Soutbigg. 
Ex. Suppoſe the Moon 2 5 days old andthe time of her $outhing requir d. 
Look for 25, the Moon's Age in the outermoſt Circle, oppoſite to which 
in the Circle ſtands 8, which is the Moon's Southing at 25 days 
old required. | N FFF 
1855 That always between the Change L the Full, He Moen comes 
to South in the Afternoon, but after the Full in the Morni % 
Thus having found the Moon's Southing, add thereto. the time of Flow- - 
ing upon the Full and Change-days at apy Place, and that gives the time 
of Full Sea when required. But this hath been ſuffigently ſhewed in a- 
nother Place, therefore needs no Kampfe. 
The Uſe of the following Table of th; Derlinatiom of abe North Star. 
T HE Uſe of the Table is this + Having taking the Alt- of the Pole 


then obſerve with the Nefurnal upon what Point of the Com 18 
Guards are; 1 to which in this Table ſtands the Neclination (ſa. 
called) which if the Star be below the Pole, is t he added to the Alt. 
but if the Star be above the Pole, to be ſubtraftegtherefrom to find ch 
Latitude of the Place. 2 o ISIS | 

But the more exaR way to find the Latitude, is by thoſe otherDitsBians 
for the Stars before given, + Is 255 
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770 do this, Firſt., ſet the Index of the middle part to the Day of tbe 


Circles marked at the Bottom, the outermoſt with L, and the innermoſt 
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A Table of by Declination of the North Star „ pon wery Point of the Co 
be Guards are upon, for both Sorts of No & urnals. 75 
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be expreſſed. 


Note, When the Latitude 4 Longitude 0 
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23 52 8040 49 Romeeas de | 
Mo m ique — t; 05 8045 44 | Caſtelamos . 
0 00—[46 29 1323 — 39 50 
— fo o 55 os. St. Brandon — 16 3 
J 50 [157 448 E DigoGratioſa—— o8 42 


. 122 27 
| 6 56 262 248 
70 00 


J's 22 80 35 52 8 
11 17 3-80 


S tis . 21 


| bon St See 


30 oo: Dew poi 

30 24, Viſegapatam— 

30 16 81C. e — 

29 36 Bengal — — 
C. Negrais 

14 42 3 14% Malacca 

| 1 28 247 E Siam Entrance 

| H[le of * 15 16 8427 26 ff Cambodia Ent 


Fe ernandepo - — 02 278 17 09 Ei: S end 


nnabona —— 1 42 8ʃ14 02 EMobilla — — 


| | The Coaſt on the} Main Continent St Juan do Nova 


Mauritius — 


265 59 2 Quabell 


54 1908 as de Digo Rays 


121 o8 278 392 = ]Maldavia- pn 07 05 Z 8 


P laces Names 


| was oa. 
Latitude Longit 
Nor 8 E or W. 


— . 


i 
D. M. D. M. 


: 


hin 


[27 < . |Cantam q 
Amoy or Quemoy 


raved "gk — — 


W.Nanquin — 


15 50 
17 40 9021 
20 45 75324 
22 27.2; 97 03 
26 23 A 98 19 
20 25 10834 
13 10 C106 15E 
10 30 f. 110 34k 
18,25 40% 128 
23 300 113 34 
24 35 fz 0% 
30 10 125 39 


32 52 125191 


Iſlands in the Eaſt Indies 


t. Laure. $ Nend 


Mayetta 


omero 


26 06 


87 19Eœ 


„ _ 


fl 22 Tt <= 


Cape It Sebaſtian © 142 30 » 2,124 41 
fe St Lucio —z3 25 2 05 42 
"ape Corientes —|19 40 . I E 


Scots Settlement 


77 6 


;uatimala ae 99 46 3 Nicaraque Entrance 11 
* of SH 5 Co Copy Co Conch por. 


A 757% of . Lands and Longiade | 7 
Latitude Longit. 1 PINE 
Places Names: Nor 8. E. , Flaces Names Wer Ee 
D. M. D. M DM D M 
| | | 
las de Amber 0 00 z 57 44 | ay Fonaventuro | 3 23 [74.52 | 
I \ndaman — 13 » 96 39 gland of Gallopega oo oo 84 36 
8 2 5 
Nicobor 07 O52, 92 99 ſcape del Ajuga — 16 38 C 83 36S 
*umatra NW. end 05 287 98 59 »|Cima 12 302.63 16 85 
Verkii s if]and 02 2 8 Arica— — 18 12 F568 56 
Naſſau Iſlaud⁊ — 02 4 4309 46 La Serena —— 24 402 71 15 J 
Zencola —— 3 50 106 27 I Juan Fernando 33 208 1 349. 
Sumatra & E. end — 05 42 109 18 [Paldivia — 39 35676 065 
Engano — 5 40 106 07 port Steven — 46 50 77 228 
lam . — 08 20 f 107 2] (ape Victory 52 15 78 06 
Princes Iſland — 06 30 5. 109 16 Cape Hon ——= J 5 74. 41 
Bantam or Java 7 47 = 110 25 he Coaſt of Zraile in South America 
Batavia 05 37% L 17 47 from Cape Horn to Cy e 59 15 & 
ava Eaſt End — 03 35 f 109 32 7 MagellenE entranceſy 1 58 
aits of Sund 5 52 8 5 River Julian —— 48 4 by 15 
Banca South End o3 25 118 06 pe Blanco near ; | 
Borneo South point 04 14 131 Jl V 48 Jo sé 5 
Bandy Iſles xe v3 4 11 8 Buenos Aries R Plata 10 52 16 
ebes South end 26 oo 7 FRirer Grand —— [31 553946 26 
North end 01 40 126 44 f. Katherines — 28 00 f. 42 36 
indano Weſt point, '06 30 123 49 ape Frio — 23 10 37 42 8 
Vorneo 9777 — 10 Uo = irito Sancto — 19 58 866 40⁰ 
int 12 30 . 7 5 — 228173 ; 
Luconio IN es 18 352124 19 odus Sanctus 13 os 2 
IwWpointſig 30 fl. 113 20 RN Franciſco Ii 55 [32 32 
Anain * point{'9 pus 30 [Cape St Auguſtine 05 30 24 
S point [22 - 00 5, 124 44 [Cape Roqde oo zo 38 
N. point [25 32 f 125 39 [Triftian de Cunha [37 os [io 24 
iſcadore Iſles —23 30 5 122 49 [Trinidada --- 30 [24 46 | 
Chuſan — 30 38 125 49 — NOY 
SE point [39 50 140 29 The Coaſt of the Main Continent 
an 2.5/// point 39 10 132 00. inthe Weſt Indies © 
TheCoaſt of America in the South Se 
| from Callifornia to Cape Horn. 


I 

6 

508.7 3 
30 8 73. 312 
15 7 29 516 

12 33 41 
Cam- 


1 
„ % 


* 


b | — ** | ' . | 
74 2 Table 7 Lama 2 — N 


I 1 Latitudell L . 
Places Names N er 8 E os W. Places N 27 or W. 


— — 


— — — — — - 
— —— 


b. M. bo. N. b M. b. M. 
Campeche [+9 20 N87 51 Wizhom Ilan J 05 [75 45” 

La Vera Cruz — |i9 15 N, uw Abacco 8. point 5 30 |72 06 
LEſcendide ——= t 20 N[93 46 WiRarbour fy [25 40 1 21 
8 Florida — 24 48N 76 41WiAndrofs N. point [25 15 [73 46 

| — The Carr Carribbe Iſlands Providence 25 00 72 31 
Tian —ᷣ 05 54 51 [IIlathera 8. point [24 36 [70 47 
Tobago ———t 10 54 os [Catt Iſland— [24 25 [7006 
{Granado iz 07 % 16 {Watling Iſland |24 07., 169 36 
Barbadoes: —— [13 10 52 49 Rum Key —— 23 45 £69 718 


5 


— — 
mn, ag - . 


— 


3525288222 


* 8t. 1 12 64 08 8 3 25 3179 438 
5 St, Lucia ————|13 52 [54 03 Crooked iſle N. J 
| Martinico — 4 48 [53 12 | Point. | 5 N68 468 


Dominico 1's 35 [53 13 Atkins Key H 30 f 69 017 
Marigallante [5 53 [53 <6 |Meraparvouz — |21 57 69 265 

 ]Guardalupa, — 16 15 [54 09 Atwood Keys —— [23 09 [68 16 
IMonſerat ———|16 40 4 21 2 Keys. — z 40 [68 21 | 


| Antegoe—— 17 005 54 07 S e — kz 35 67 46 
Nevis 7 06 3]55 04 Hogſties— [21 15 468 36 
St Chriſtophers 17 22 5652180 Hyneago 20 57 - [68,06 

St Bartholomew [17 547 $5318 


Barbuda 17.43 354 11 5 oe Book 2 D 50 (66 01 

St Martins [1805 F{55 25 Turks Iſland e N 35 6454 
Anguilla=—t8 13 [55 41 *|Abrollo N. point 21 40 * 
Plate enki ne — 20 03 | 2 56 


The Coaſt of Carolina, Virginia 


PortoRico StJohns|18 33 {5y 05 Maryland, Penfilyania, New Eng 
StDomingoHiſpag.|18 15 65 36 land, and New-tound- = 


P Royal Jamaica 18 co [71 49 r 7 
7 Eaft end of Cuba o 20 158 51 arles own .. oo 6 
Havana 22 50 [18 16 ju pon 2 Ri. 324 Z 73 3 


Virgins —— —|$ 23 5708. 
St Cruz — 17 38 [57 21 
{Bieque — —|18 oo [58 or 


_ 


Ba Honday — 22 3 9 26 pe Hateras — 35 108 69 11 
8 St. Antonia 21 — 27 18 ape Henry — [37 0 f 9 16 f 
| | Tk? Bahama IMands ape Charles 37 148 65 org 


Cape Hinlopen 
Bermudas — 32 be 39 f 
Bahama Bank ng Ilan 40 50 3465 


4 / 
An 
IN. Point hy 


New York =——[41 00 


— 


— — .. — 


22 


4 
: 
| 
5 
el 


” - 
- = 
— 
— — — : * * 
% 
* 
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Cape Walſinghamſe 3 05 


Mansfield Iſle — 
ape Jones 


Ruperts River 


The Cubbs 
C. Henrietta Mari 


auiaghan IN 


Q Anns Foreland|63 32 


eſolution Iſle 
Farewell 


Albany River — z 


2 20 


63 * 
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a D M |Þ M va Zembla, and the Northern Iſles. 
Ae — - 36 Þ — * 9 22 [9 29 | 
— 45 5.48 Whites Back = (65 29 [14-49 | 
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nception Bay 47 53 2148 56 "ho * 

t. Johns Harbour|47 28 48 41 7 5 
Bay of Bulls — [47 40 [49 32 - 18 | 
Cape Race———|46 30 (48 11 191 

Cape St Mary — 47 10 |45 06 

Placentia 4 57 149 45 Lees Forkland 

Cape Roy - 5 421 | F2 01 hales head » — 

The Coat of Hudſons-Bay, and Hope Iſland — 

the S traits, | herry or Bear Iſle 

Suttons Illes — |6o 05 64 36 enn 

Cape, Charles— 62 35 retum borough 
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7 7 able 2 Latinuce = — | 


nn... 


0 


Sea. 
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15910 


1419 Revel ——— 
14 34 Riga 0 
14 59 Derwindaq 
5758 [16 59 _Coningsberg — 
57 33 2117 39 S Dantzick . 
56 0058117 46 ® Wioby i in Gotland 
55 44 % 49 H Rornholm 
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58 TJ 
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Wyborg — — 


Narve 


Stockholm [505 20 5 
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Problems of Plain ates, wrought by the Loga- 
+» rithms, and by Gunter s Scale. 


PROBLEM. I. 


III Courſe and Diſtance being given; to find the Difference of L. 


titude and De 
Example. Supp 


it be required to find the 


A 


rtuee. 
e a Shi 


AC repreſents the Diſtance ſailed - 


» AB the Difference of Latitude. 
BC the Departure. 


fails South Weſt by South, 382 Minutes, and 
ifference of Latitude and Departure. 


In the Triangle A B C. 


BAC (or the Angle at A) the Angle of the Courſe Z 
ACB (or the Angle at C) the Complement of the 


Courſe to go" 
B 


Charas 


reer 


0 „ 


e 


Fus Sailing. "OR we | a7 | 
Charatters uſed i in Navigation and N | 


8. ſtand for Sine. 


T. for Tangent. 
Sc. Sine Complement. Te. Tangent Complement. | 


The given Sides and Angles of a Triangle are marked with a Daſh thus (0 
The required Sides and Angles with a Cy pher thus (% 


The Operation by the II. For the oy 7. Lariemde: 


As Radius . 1000000 
To the Diſtance ſailed 382 Minutes — — - 2.582063 
So is Sc. of the Courſe 56? I5” — Td. 2 919846 
To the Difference of Latitude 317 Minutes ·öͤ⸗ůł⸗k4 —_— 72. 301909 


For the Departure, Tr ; 
As Radius —— — . 10.000000 | 
To the Diſtance ſailed 382 Minutes — — .. 1525 
So is the 8 of the Courſe 339 4 äñĩ [ —ů[— 9.744739 
To the Departure, 212 Minutes , 2. — 1.326802 


Tte Operation by Gunter 5 Scale, 

One Foot of the Compaſſes being in the Radius, or 8 of $ Points, ex- 
tend the other to the Diſtance 382 Minutes, the ſame Extent laid trom 8. 
Crs. 3 Points will reach to 212 Minutes the Departure from the 
Meridian, and the Compaſſes kept at the ſame Diſtance will reach frum 
the Sc. Crs, 5 Points to 318 Minutes, the. Difference of Lan as 


above. 
PRO B. IL The Courſe _ Difference of Latitude given, to find 


the Diſtance and Departure. 
„ a Ship ſail W. 8. W. 


until the Difference of Latitude 
be 219 Leagues, and the Diſtance 
and Departure ee. C 
Tbe Op eration by the Cage” For the Diſtance, 2 
As Sc. ot the . 22 300ͤ- hon — ——9. 182845 5 


To the Difference of Latitude 219 — — — — 2.340446 
80 is Radius 


Ta the Doeſtance which is 572 1- Leagues — ———_— ie | 
a 


% 


ds ths 


/ 75 N Sailing 
I , Foy the Departure, 5 
As the Radius — -.; — — 10.000000 
. To the Diftance 529 ,5 Leagues found before n—— 2.757604 
So is the Sine of the Courſe 67* 30/——— . 9.9 1675 
To the Departure 528.2 Leagues — — — 77 7275 


By the Gunter. . | 
The Compaſles being extended from the 8. of 2 Points, the Comple. 
ment of the Courſe to 219 Leagues, the Difference of Latitude; willreach 
from Radius S. 8 Pointe, to 5752 Leagues the Diſtance, and the ſame Fx. 
tent of the Compaſſes from the S. to the Courſe 6 Points, ſhall reach to 

| $29 Leagues, the Departure. | | 


[ PRO B. II. The Courſe and Departure en, to find the Diſtance i 
and Difference of Latitude. hes 


'© Suppoſe a Ship {ail North Eaſt by Eaft, un. 
til her Departure be 220 Minutes, the Diſtance 
and Difference of Latitude required. 


/ 
1 
8 
1 
A 
1 
8 
1 


5 | | By the Logarithms, For the Diſtance. 
B. Th A the 8. of the Courſe 36⁰ —— — 
To the Departure 220 Minutes 24 
Zo is the Radius — —— —„- 1000000 
To the Diſtance 265 Minutes ——————— 1.422% 
| Tor the Difference of Latitude. | 
At Radius — 10000000 
To the Diſtance 265 Minutes —_———c_ 2 423240 
So is the Sc. of the Courſe 33 4.ͤuꝛ²' ͤſna. . 9.7447 
To the Difference of Latitude 147 Minute.... — 12.1 675 
| ; By the Gunter. | 8 e e 
The Extent of the Compaſſes from the 8 of the Courſe 5 Points, to the 
Departure 220 Migptes, will reach from Radius 8 of 8 Points to the Di- 
' Nance, and the ſame Extent of the Compaſſes from S. 3 points the Com 
plement of the Courſe, ſhall reach to the Difference of Latitude 147 Mi 


tes as above. ; ö 8 
- "PR QB. N. The Diftance and Difference of Latitude given, to find 
the Courſe and Departure. 8 1 15 Ber 


- 
* 
* ' 
0 | ; ' ” 


12418 


| : | | | \ f C 
Suppoſe a Ship fail between the North and the Weſt X 

206 Miles until the Difference of Latitude be 1997 Miles, 

the Courſe and Departure required. OL) OY | 


ByrbeLogarithms, For the Cowſe 
As theDiſtance 206 Miles ĩtrðFPæò 237 86 
To the Radiuü a 3 0,000 


$0 is the Difference of Latitude 199 Mile 2.294466 


To the Se. ot the Courſe; which is N. 19? oo” ——— — 9.980599 | 


For the Departure 


As Radius — 
To the Diſtance 206 Mile 
80 is the 8. of the Courſe 17 oo? 
To the Departure 60 Miles — 
= By theGunter. 8 - 
For the Courſe. The Extent from the Diſtance 206 Miles, to the Diffe- 
rence of Latitude 197 Miles, ſhall reach from Radius 8. 90 deg. toithe 
Sine of 73 deg. oo min. the Complement of the Courſe, which ſubtracted 
from 90d. is 17 deg. 00 min. the Courſe N. Weſterly or N by W + W-; © 


For the Departure. The Extent from Radius 8. 90 deg. to the Sine of © + 
the Courſe 17 a recs ſhall reach from the Diſtance 206 Minutes to > 


* 


inutes as above. 


the Departure 60 


PROB V. The Diſtance and Departure given, to find the Cc ad” 5 


Difference of Latitude. 


Suppoſe a Ship ſails between the South. and the 
Weſt 247 Minutes, until the De e be 197 Mi- 
nutes, and&t he required to find the Courſe and Dif- 
ference of Latitude, | | 2 


| | CA 
The Operation by the Logarithms: For the Courſe. 
As the Diſtance 247 Minutes —— ——_— 967 . v'w! 
To Radius —_— < cn—_—c 0.000000. 


$0 is the Departure 197 Minute 2294406 


* - 6 


—s 


Tb the Sine of the Courſe 52 deg: - 54 mins n 5 


Plain Sailing. 4 oh © 


f 


T o the Difference of Latitude 149 Minutes 


- 


80 Plain Sailing. 
5 4 For the Difference of Latitude. 
As Radius — 8 — — 10 õοõ,ẽũ1ͤ— 
To the Diſtance 247 Minutes — 2352657 


So is the Sc. of the Courſe 52 deg 54 min ä - — % $0467 


By the Gunter. = 
For tbe Courſe. The Extent of the Compaſſes from +the Diſtance 24) 
Minutes, to the Departure 197 Minuees, ſhall reach the ſame way from 
Radius S. 90 deg. to the S. of the Courſe, 52 deg. 54 min. South Weſt. 
erly, or South Weſt 2 Weſt. | 
For the Difference of Latitude. The Extent from Radius 8. godeg. to the 
8. 37 deg. os min. the Complement of the Courſe, will reach the ſame way 
fram the Diſtance 247 Min. to the Difference of Latitude, 149 Minutes 
PROB. VI. The Difference of Latitude and Departure given, to find 
the Courſe and Diſtance. 7 | 
Suppoſe a Ship ſail between the South and Weſt 
until her Difference of Latitude be 194 League, 
1 her Depattere 200 Leagues, and it be required to 
find the Courſe and Diſtance. 


VEE  _ The Operation by the Logarithms. For the Courſe. 

As the Difference of Latitude 1 54 Leaguss — 18752 
To Radius — 
So is the Departure 200 Leagues — 
To the Tang: of the Courſe 52 deg. 24 min. South Weſterly - 10. 113 50 

; For the Diſtance. 

As the Sc. of the Courſe 52 deg. 24 min —9 71854 
To the Difference of Latitude 154 League — 2.187511 
So is the Radius — — — — — 10 000000 


To the Dittance 252 Leagues 2402086 
| By the Gunter. 


For the Courſe, The Extent of the Compaſſes trom the Difference of Li: 
titude, 154 Leagues, to the Departure 200 Leagues, ſhalt reach from 
- Radius Tangent of 45 deg. to the Tang: of the Courſe, 52 deg. 24 min 

South Wefterly, or South Weſt 5 Weſt. | FRE: 
For the Diſtance. The Extent from the S. of 37 deg. 36 min. the Comple- 
ment of the Courſe to the Radius, or the S. of 90 deg. will reach from the 
Difference of Latitude 154 Leagues, to the Diſtance 2 52 n 185 


. 


— { (3 (000 


—_ — 830i 


+» — 18 


* —/ 


Plain Sailing. 
RO B. VII. 


This Problem ſhews the manner of 
working a Traverſe, and is very uſeful in 
keeping a Reckoning by Plain Sailing. 


Example. 


Suppole a Ship bound to a certain Port, 
and ſhe fails firſt SS W. 40 min. then 
8. W. 60 min. then S. by E. 63 min. 
Weſt 49 min, then SE. by S. 56 min. and 
the Difference of Latitude and Departure | 
theShip hath made, with the direct Courl: i 
and Diſtance is required. - | > 2 B 
The Operation by the Logarithms 5 


For the Difference of Latitude for the firſt Courſe, 


As Radius * l _ 1 
Jo the Diſtance 40 min » 50705 
80 is the Sc. of the Courle 22 307 * 
To the Difference ot Latitude 36 min. meien 
8 For the Departure of the firſt Courſe 
Ag Radius ———o—— ͤ—˙ũpA were err : eber 
To the Diſtance 40 min. x ßłçéÿé.5ꝗũ0.— — — 


So is 8. ot the Courſe 22 30 — —— — — 2.52835 
To the Departure 16 min.. m— 1.134399 


By the Gunter. | 
The Extent of the Compaſſes from Radius the g. of 8 Points, to theDi- 


tance 40 min. that Extent in the Compaſſes laid from the Sine of the 


Courle 2 Points will reach to 16 min, A the Departure, and theCompaſies 

being kept to the ſame Extent, and laid from Sine 6 Points the Comple- 

ment of the Courſe will reach to 36 min. ,* the Difference ot Latitude. 
In the ſame manner proceed to fipd the Difference of Latitude and De- 


perrure for each Courſe and Diſtance z which being found, place in . 


able as follows · 


— 


5 Plain Sailing. 
4A Traverſe Table. 


D 

5 

ID 
if 


North South | Eaft .| Weſt 


88 W 0 36.9 153 
SW |5 424 | 42:4 
8 by E [63 61.8 | 12:3 
WSW [14 197 453 
SE by s 43-6 [31.1 2 
Diff. Lat.] 205.3 | 43.4 103.0 
— 434 
7 1 8 Dep. | 59.6 


The Explanation of the Table, | 


For the placing the Difference of Latitude and Departure in their pre. 
per Columns, obſerve, that it the Courſe be Northerly the Difference of 
Lage is put in the North Column; it it be Southerly in the South 
Column; and if the Courſe be Eaſterly, the Departure is put in the Ef 
Column; it Weſterly in the Weſt Column. 

Thus having framed the Table, add up the Nortb, South, Eaſt, and 

Weſt Columns (everally, whereby the Difference of Latitude appears to 
de 2053. Minutes South, becauſe there is nothing in the North Column; 
the Departure 59;% Minutes Weſt, becauſe ſo much the Weſt Column 
excceds the Eaſt : By which Difference of Latitude and Departure, find 
the Direct Courſe and Diſtance as follows. | | | 

The Operation by the Logarithms. For the dire Courſe. 


As the Difference of Latitude 205 min. + — — 2.31175 
To the Radiu x —— = = t=——_— 10 000000 
So is the Departure 59 min. nem mn — n—_— 1.27085 


To the T. of the Courle 16? 3“ South Weſterly becauſe the ; 
South and Weſt. Columns exceed the North and Eaft > 9.45909 


1 For the Diſtance, + 

As the Sc. of the Courſe 16? 3' ·ͤ⁊ __—_ 9.98273; 
To the Difference of Latitude 205 min.. 11754 
80 is Radius — — — — —ü — — .T0-0000C0 


To the Diſtance required 213 W 


S > © ©” =, © 


[——_— 


e + 19 


| homo 
W end 


' Oblique Plain Sailing 
By the Gunter, For the dire Gonrſe: 


The Extent of the | Compaſles from the Difference of Latitude 205 min. 
the Departure 59 min. ſhall reach from the Tangent of 4 (or Radius) 
to the Tangent of 16* 3“ the Courſe required. 


- * — * 
, 4 » 4 
: - - 
* 2 
% = 
83 | > 
* * 
> 
* 


Fior the Diſtance. © . Ne 


The Extent from 8. 73 deg. 57 min. the Complement of the Courſe, to 
8. 90 deg. viz. Radius, ſhall reach from the n of Latitude 205 mine 
to the Diſtance 2.13 Minutes, | 


Coligue angled Plain Triangles, applied in PROBL EMS 7 
77 Plain-Sailing, and vad by the Logarithms, and. | 
Gunter's-Scale, 


PROB. I, T HE Angles and one of the fides given, to find either 
ot the other ſides. 


— n 8d. ente 2qict baoos! di 4d oT 


— 


:1261þ-£A 


, Sygpoſ 2275 tat 9 


— SE 1 5 1 8 
Ml A 


North! Ph RNC 7 
0 
en, oO Idi Yo | 


yon ſhip : the 1 9 
0e {aile ailed, by l 
. 2 aim dee . Al — dd jy. dog mon} $282%, 
Amy its the _—_— AD the it Gs bs, 
—— — nce. AE the 
95 ve EP 


an 03 — va — 


wa wle Wa Vökt, For the Difance beeween 


AsS. AED N. — — : 
2 Diftataxqsed min. — x 3867 
E dοοο b Whith fubfrift from 180 greg. = —— — 9-9FI753 


— te 12 5 Ports 364 min—— = 42. $6Q7or 


the three given Term | 
Tre 88 


od! yd ba hs 7 ut; 5 


2ashib —_ md adi bas zB | 
8 | b:niopo) n 


$4 | Oblique Plain Sailing, 
. carithm, which is found by ſubtracting each figure of the Loparithm fe 
E except the firſt towards the Right-band, which is ſy bratted — — 
as in the Operation, the Logarithm Sine found in the Table is 9.744739, 
 wherefore beginning at the Left-hand ſay, 9 from g there remains q; 
from 9 remains 2 ; 4 from 9, there remains 5 4 from , there remains; f 
7 from remains 2; 3 from 9, there remains 6; 9 from to, there remains 1, 
So the Complement Arithmetical of the fir Logarithm, - is 0.255261, 
which added to the other two Logarith ms, and from the Sum abate Radius 
the Remainder is the Logarithm, Sine, or Tangent required. 

And Note, to find the Sine of any degree and minute above 909, ſub- 
tract the degree and minute from 180" the Sine of the Remainder is t 


Sine required. 


Fer the ſecond Ship's Diſtance. | | 
As S. AED z; 45'- — — Co. Ar. o. 25 5251 
To AD che firſt ſhip's Diſtance 206 min, —— !éẽæ:wv!a.⸗ 2.313865 


So is 8. DAE 45* o | — 9 84943; 
To DE the ſecond ſhips diſtance, 262 minutes. — 2.4801 


By the Gunter · For the Diftance between the two Ports, 
The extent of the Compaſſes from 8 of 33? 45” to the 8. ADE, 58% 4/7 
(viz. the ©, rag of 101? 15” to 180®) ſhall reach from 206 min. the 


firſt Ship's diftance, to 364 min- the Diſtance between the two Ports as 2. 
bove. _ 575 | 
| 5 E Fer the ſecond Ships Diſtance. | 
The Extent of the (es trom the S. of 33% 45” to the S: of 45? 
oo fn reach from 206 min. the firſt ſhips diſtance, to 262 min. the ſe 
cond N required, 4 2 K 0 K 1 q : 
. wo ſides and an Angle oppoſite to 
D ovdone of them being — — find the 
he oppofite Angle and the third 
e. | 
Example, 


is North Eaſt and South Weſt diſtant 
396 Miles, a ſhip at the Northermoſt 
ſails South South Eaſt, and another 
Ship at the ſouthermoſt ſails thence 
WO v- $18 Miles, and meets with the firſt 
Ship: The Courſe failed by the ſe- 
| cond ſhip, and the firſt ſhips diſtance 


Suppoſe two Ports, whoſe Bearing 


I» 


'> 


Obligus Plain Sailing. 
In the Triangle ADE 


A repreſents the Southermoſt Port, D the Northermoſt 
AD tbe Diſtance between the two Ports. 
DE the Courſe and Diſtance failed by the firſt Ship 
AE the Courſe and Diſtance ſailed by the ſecond Ship 


The Operation by the Logarithms. For the ſecond Ships Conrſe, 
As AE the ſecond Ship's — 3118 in.. on Ar, iy 
To I» ADE 67? 30 — — — — — 9 965615 | 
80 is AD the Diſtance between the two Ports 396 min. 
To 8. AED 44* 56 ——— 
The Angle at D 6) 30? and the Angle at E 44 36“ being 
gether and ſubtracted from 1800 gives 67* 347, the Angle at A, which 
makes neareſt 6 Points, and 6 Points reckoned from the North Eaſt to 


the ſouthward gives ESE. the ſecond Ship's Courſe required, ; | 
For the firſt Ship's Di ance, | 
Ar 8. ADE 67% 30'—— ———— = Co. Ar. 0034384 


F 


2.59769 


To AE the ſecond ſhips diſtance 519 min, ——— — 4.143229 


80 is 8. DAE 69? 34 — — — = —— — — 9 86 5824 
To DE the firſt Ship's diſtance 318 min. — 2.714577 


By the Gunter. | 

The Extent of the Compaſſes from 518 min» to 8. 67% 307 ſhall reach 

from 396 min, to S. 44d+ 56m. which added to the Angle at D, and the 
Sum ſubtracted from 180d. gives 67? 307 the Angle at A as above | 

For the firſt Ship, Diſtance The Extent from $. Cd. gom. to 518 min. 

will reach from S. 67d; 34m. — 5 5 8 1 Sbip's Diſtance as above. 
Two fides and the contained Angle given to find 

the other Angle. | | PEI! 
Example 


Suppoſe two ſhips ſail from one Pom; one ſaile N. 
E. 140 Miles, the other South Eaſt by Eaſt 17 
Miles, the Bearing and Diftance of theſe two Ships Miles 
is required, | 140 


Let D repreſent the Port, DA the firſt Ships Diſ- 115 


tance, and DE the'fſecond Som 255 
25 ; 2 | N s 25 


added to= 


> 


N ; 


86 Ob ique Plain Sailing. 

; | The Operation by the Logarithms. For the Bearing of the two Ships, 

As the Sum of the Sides AD and DE 255 win. 4 Co. Ar. H 1 T 
Jo the Difference ot the ſaid ſides 25 min, — -— —, 355800 SL 
So is the T. of halt the Sum of their oppoſite Angles 50* 37'— 10 085656 H 


To the T. of halt their Difference, which is 6d. 48m. — 9.077091 

The halt Difference added to the half Sum, gives 55 257, the greater At 
Angle AED. The halt Difference ſubtracted from it, gives 43* 49', the T 
leſſer Angle DAE. Wherefore the Bearing of the two Ships is N-E-erly de 
or South; Weſterly 1? 11“. For the Diſtance of the two Ships, 


As S. AED 5 deg. 25 min, Co. Ar. 0.97437 
To AD the firſt Ships diſtance 140 min. — — 2.746125 ſt 
So is S. ADE 78 deg. 45 min. 8 — — 9991573 


To AE the diſtance of the Ships, 163 min ͤ 12.212004 
| Bj the Gunter. For the Bearing of the Ships 
The extent of the Compaſſes from the ſum of the ſides, 25 5m. to their 

Difference 2 5 min. ſhall reach from the T. ot the halt ſum of the required 

| Angles 503)“ to the T.othiftheifiififtedcontthe faid Angles 6? 48, 

In the foregoing Operation by the Gunter, the Practitioner may be at 

LBfatbentbintendingrire&o e F g Wetter 

rz fal- bryoncthe- FP ot dew dene Bash che ne- Td An 
ghd; Plage etre exten fro - 2ỹ Nu e, from the-T. 2. 10d fr chi; reac 

A. Tang hea-detting-onmPnig Fandets NN Se Hαν,ν air 

to the T. 50 

q 


37” this extent place from the T. of 459, ſhall fall on the I. 
6 43” required. 1010 OrbiildMance of the Ships, | | 
d>ÞPbd[Biit*ox ffym. cho Sin hy don; mlb ele Side q DSD Hal 
zcachdeo; 1 a4 tu 63 mbbs doidw . md: ba; T on .nim de e mull 
Builds Br AV e fits being given fofindan)Angleard yu) mul 
Do! dh&recrant awexBortd Both in ſotie dubrituq e, Aiſnt 
53d shi bh he diaftiroat m4 Miu the Solith 
and the Weſt: Another ſhiplſail#rorfithe Weſtermoſt 290 Miles, and 
meets with the faſt 6hiprightig x eau Ship Hier 'dafſtequir'd. 
et Aand E repreſent the two Ports, D the Place. gere tha Shiqs meet. 
33 7 Wh ueſtion is reſolved by let. 


— WkgotTing falbs [ mil; cot r2]Ddy gIc- 

5 «+ 211 ed fiadbaingothaQb 3 t 
lik qe ow! bod e e e r] Wl Þ 
7 : | 1 ABD and BDE, then 3 t 

5 AE 2 Nr. * _ re 505 105i Cal 

ire, nd the engat the Bale thus. a 

N . e bg l 
he Sum of*? e Sides AD and ED 596 Miles — 2.775246 / 
So is the Difference of the ſaid Sides 16 Mile - 1-204120 |, 


— —— 


* — 


To a Segment of the Baſe which is 18 Miles: 
* 8 


— 11.2500. 


e 
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firſt Ship's diſtance, ſhall reach from the Sine 25 d 
26 deg. 39 min. the Angle at A required. 


AC 271 5 BC required 
ABC 14? 400 # 


The whole Baſe is ———— 26 in 
The Difference of the Segment Ry _ | 
a oe re SG OO I NE LEE 
Half Yuty moms om ns on 2 77 the greater SegmentBE 


Then ſay, For the firſt Ships Courſe, 


As DE tbe firſt Ship's Diſtance 306 min.— ———— 485721 
o Radius — = — — — — — 10.000000 


So is the greater Segment BE 25 7 min 2.442479 
To Sc. BED 250 — — — yy, 


The Angle at E is the Courfe from the Weſt ſoutherly, ſo the firlt ſhip 
ſteers South 64” 51“ Weſt, or SW by W. three quarters W. almoſt. 


For the ſecond Ship's Courſe. | 
As AD the ſecond Ship's Diſtance 290 min. -— Co. Ar. 7.537602 
To Sine ADE 25? 9/ — — 1 cy Th ——— 9 628378 | 


So is DE the firſt Ship's diſtance 306 ——— ͤ'xÄvÄL:⸗ñx!ñ⸗Äö/⸗ 2.485721 
To Sine DAE 26? 39' — — — = mn —. . 29.551701 
The Angle at A is the Courſe from the Eaſt ſoutherly, ſo the ſecond ſhi p 
ſteers South 63 deg 21 min. Eaſt or 8 by E half E. „ 

By the Gunter. For the Difference of Segments of the Baſe, | 
The extent of the Compaſſes from the Baſe AE 506 min. to the ſum of 
the fides 596 min, ſhall reach from the Difference of the ſides 16, to the 


Difference of Segments of the Baſe 18 min. with which proceed as before. 


For the firſt Ships Courſe, | 


The extent from the Diſtance 306 min, to the greater Segment 277 min 
ſhall reach from Radius or Sine 90 deg. to Sine 64 deg- 51 min. the Com- 


ple ment of BED 25 deg. 9 min. required. 


| © For the ſecond Ship's Courſe, WE 1 
The extent from 290 min, the ſecond ſhip's diſtance, to 306 min. the 
cg. 9 min · to the 8ine 


\ 


PRO. B. V. n = 
Two ſides and their contained Angle given, to find the third fide. 


Example, | $54 | 
Two ſhips ſail from one Port at A; the firſt fails Eaſt 335 Miles to B, 


the ſecond ſails Eaſt 14 deg, 40 min, North, 21 Miles to C. I demand 
dow far they are aſunder, and what is the Courſe from the Ship at C, to 
that at B- 2 | 123 eue 


In the Triangle ABC, 
There is given, 
AB 335 


Oblique Plain Sulig. 8 


3 Oblique PlainSailine. 


_ of the unknown Angles ; to the Tangent of 39 deg 22 min. half their Dit 


This Caſe requites 2 double Operation p 5 AC — 


1. By the 3d Caſe to find the Angles AL 271 
— — 


2. By the 1 Cale to find the Side required Daum is 60 
| ' Diff is 64 
Tbe firſt Operation G 


As the Sum of the Sides AB and AC 605 Miles — Co.Ar. —— 7,2 17528 
To their Difference =nm_—_—_ — —_ _—_— — 1.800 180 

So is t. of half dum Angles 82 g0'——— = 0.R90440 
To t. half their Difference 39 22—————T9.91g1, 
By which you will find the Angle ABC, to be 43? 18“. I. 


The ſecond Operation. 


As S. ABC 4 2d. 18 Mile — . Co. Ar. 0.169; 
To the Side AC 271 Mile oo mmm mrnmnmnmne nr 2+43 2969 
80 is S. BAC 14 deg. 40 mia. on »w_—_— 9.4033) 
To Side BC 100 Mile —— 0001; 

The Angle at B is found to be 43 deg- 18 min. therefore the Line AB 
being Eaft and Weſt, the Courſe from C to Bis Eaſt 43 deg. 18 min. $ 
or SE. 1 deg, 42 min. Eaſterly, And the Diſtance 100 Miles. 


By the Gunter, for the Angle at B. 


The extent from 606 Miles the ſum of the ſides, To 64 Miles theDife 
"rence of the Sides, will reach from the Tang. of 82d. 40m. halt the Sun 


ference, which being found, proceed as above to find the Angle at B. 
Then theExtent from $.43d. 18m. theAngleatB, to 8. 14 deg. gothin 
the Angle at A; will reach from 271 Miles the fide AC, to 100 Mile 
fide BC, as above | „ 
Thus nhuchifor failing by the Plain Chart; which being of ſome Uſe in 
ſhort Voyages, and a good Foundation for further Improvement, we were 
not willing wholly to omit it; but nevertheſeſs would adviſe all that 
take Charge of Ships never to content themſelves with the Uſe of the Plain 
| _Gurtonly, __ pparently falſe in it ſelf, and ſo unſafe for Practice: 
Nor are we under any Neceflity to truſt to it, the Defect thereof being 
now ſufficiently ſu / ran by Mr, #right's True Chart, commonly called 
Mercator's, the Projection and Uſe of which (both in fingle Queſtions and 
Trayerſes) is 1. N treated of and rendered as eaſy as the Plain Chart, 
in the Book called PraFical Navigation, firſt ſet torth by Mr. Jobs Seller, and 
now Cortected and Reprinted for Mr, Page and Mu on Tower-bill, with 
many uſeful Additions. N | 1 
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A Table. of DIFFERENCE 


A 


Lat De Lat |Dep Lat | Dep|Lat 
01.0}ao.1} ol. o . 11.0 J 03.1 ol 
02.9 loo. 2 92.0 oO. 3 oz. 0 o. 302. C 
03 · o oo. 4 03.0 oo. oO 4% 0 
o. o loo. | 04.0 — 04-0| o oz. 9 
05-0 loo. b . o oO. 704.9 00.7 04.5 
06.0 00.7 co 8195.9] 09.9 05-5 
os. 9 01.0 26.9 


md. 


8 
+ 1 


79 01.0 07.9| 91.2 0·. [01.3 
9 [01.1 08.9 01-3 [28-9] 01.4 

69.9 01.2 05 01.5 a 

10.9 01.3 12 01.5 » / 

22e 11.701.811. 

12. 901.6 129101 91 


13.38] 02.1 
114.8 02.2 
02.3 


34-7 [04.3 
93-8 | 35-7 [94-4 | 35-6 
36.704. 
37.7 04.6 
38.7 194.8 


E (57 Point 84 Deg.| 83 Jeg| 


of LATITUDE ans DEPARTURE. 177] 
©| z-toint |. 6 Beg. Beg. Beg. + point} 9 Deg] & 
07 EL. nnary- <a IRR — _ — — — — f. —— . 
Lat Dep. Lat E Lat | Dep 
2 FRY ares) — 327 py a. 
51 50.8 1 50.7 2 50.4 o8.0 51 | 
52 (1.7 {05.1} 51.7 07.6 51.4 08.1 52 
g3 (92:7 1 05520 $247 74.38.31 53 
3, $5371 95-3] 53-7 $3314] 54] . 
55 54+7 j 9544 34.7 743 08.6 55 | 4 
$6005 71 95:5 [55-7 35:3 [28-31 56 
5505.70.76. 75.3 09.9 57 
5672.277527 57-3191] 38 
59 58.7 05.8 58.7 58-3 | 092] 59] 
601 $97 1 95+9] $9-7 59-31 99-4] 60 
61 [69-7 O5. o 60.7 60.2 [99.5] 61 ; 
62[$1-7|6.1 [61.7 61.2 1037] 62 
63 6247 06. 2 62.7 62.2 09.9 63 
64 63-7 [095431636 63.2 10.0 64 
5647 [96-4 64.6 64.2 | 10.2] 65 
8865.7 [06-5 [65.6 65.2] 10.3] 66 
7 66,7 | 06.6 166.6 60.2 } 10:5] 67 
6812.78. [67.6 67.2 | 19.6 68 
< | 687 [06.8 [53.6 68.2 | 10.8] 59 
91 69.7 [96.9 | 69.6 69.1] 109] 70 
- 70.7 197-0 70.6 70.1111 71 | 
72171-71971 [74.6 Jin 11. 72 
73 72.60%. 272.6 107+6.! 72.5 72.1 [11-4] 73 a 
741 [. 250% 555 73:3 e 
774.605.374.607. 8 74491 74.1 J1t.7 75 
75 75-6 be 97.9 75441 99-3 75-1 | 1:9} 76 % 
3717-6]07.5\ 76.6] 08-0 76.4| 99-4 76.1 [12.2] 774 
78[77+6107-6| 77.6þ 08-1 77441995 | 7]-0 |12.21 78 : 
| 79 78-6 o/. | 78.6] 08-3 78-4 | 99-6 780124} 79 


o| 796 97:2 79.6] 08-4 79-4 09.8 

8; | 80.6] 07.9| 80.6 08.5 80.4.9 

I oo 81.5 —5 275 bare 
82.6 | 98-1] 82.5 08.7 824 

+ ob 83.5 08.8 83.4/1˙2 


10.1 
98] 97-5 [09-6 [2.5 102 
991 98.5 | 09.7) 98:5 410-3] 
94 | 29:5 199-4 [12:2] 29:2 

Dep Lat | Dep} Lat 


S]-+Voins|8g Deg 


Lat 
01,0 
01.9 
0219 
03.9 
O1. 

OF s 


Dep 


00,2 
09.4 
09.7 
090.9 
01.1 


01.3105 


ot. 6 
61.8 
O2. o 
02,2 
02.5 
927 
02.9 / 

@3-I 
02.4 
<p 
03.8 
94.0 


_— 
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"GE Dk TITUDE and DB PARTURE. "17 | 
— Ae . - * \ 
& 1 Beg. 1 point 12 Deg. 13 Deg 14 Deg; 1 

LiDE: Ze DLE, B LDH 


— —ů——— —— — 


| 51 50.2 08.9 fo.r 09.7 50.010. o 49.9 10.6 
2 | $1-2 [09.0] 51. 09.9 51. 0 10. 1 50.9] 10.2 
- 2-2 [09-2] 52.0 | 10.1 010.351.811. o 
5 53-24 99-4] $30 | 12-3 53-0] 10.5 2. 
55 | $4421 99-5 [54-0110 5 $3-90 10.7 [e380 11.4 
$6155 11 99:71 55-9 107 549 10.9 54.8 11.6 
110.156.911.156 9113 71 

3 78.2 10.2 - 11.357 ir: 
bo * 1 78.5 11.4 38.8 — * — 
6160.1 . 39.9 | 11-6 59.8 — —— * 
6261.110860. 9 1.8 650.8 12-1} 60.612. 9 


— r — —— 


7252.0 10.9 61.8 12.0 61.3] 12, 613.1 
63 63.0[11,1}62,8 [12.2 62.8 123 * T4 
65 [64-0 [11.3]63.8] 12-4 63-8] 12-7] 63.6|135 
6665.0 11.5 [64.8 [12.6 64.7 12.9 64.6 |13+7 J 
662.011.887 8213.3 66.5 [14-1 


5 120 67.7 113-2 67.7 508 411 
59 68.9 12. 268.7 134 68,7 127 88. 140 


O0 
7 69.9 [12.3] 69-7 [13:5 69.6 [13.9 69.4 114-8 
72 | 79-9 | 1245 | 7007 13-7 70.6 14-9} 70:41 

| . . 13.9 71.6 14.2 71.4 15.2 
74 r 4 


71 
92190 616.0 90.3 17.6 90.2 [17.9 90,01 19.1 
931 23-5 | 16-1 [91-3] 17.7] 91.281 19.3 29 
9s 195 |: 
$5175 9.19.7 
96 | 94-5 16.7 (94-21 18-3] 94-2.418:7] 93.9" 25.0 

18.9 94 9, 202 


95 97.7 17.2 97-2 
1858.5 | 17-4; 98-2 | 19-3 | 98.1 | 39:5} 


Dep IL. ar\ Dep Lat 571 Las 
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09.0 ' 357 


00.5 
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07 8 
08.0 
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31. 
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— — 


— 35.4 


14 Point 


Lat! Dep 
el.0, 003 
01.9 09.5 
02.9! 09.9 
03.8} ol 2 


04.8 01.5 


— 
05.7 | 02.9 
97.7 O2. 
85 ons 
03.6 02.9 
42725 
124 03.8 
13-4 04.1 
14-4 0444 
ü 5.3 04-6 
16.3 049 
18.2 05.5 
19.1 ; 05.8 
20. 1 06.1 
21.1 ö 06.4 
22.0, 06.7 
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25.8 
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29.7 
30.6 
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08.1 
08.3 
08.7 


09.0 
09.3 
09.6 
09.9 
10.2 
2.4 
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11.0 
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29 [23-3] 17.3] 23.2 [17-5 [22 917.922. 18-2] 23.4 18.4 22.2 13.6 29 
zo | 24:1 [17:9 24.0|15:1[23.5 18:5 | 23:3] 12:9 | 23.21 19.9, 23.0119:3 | og 
31 [249] 18.5]24.3 |] 18.7 [24.4 119.1] 24-1] 19-5 [24.0] 19-7 | 23,7|19.9| 7. 
” 2597 [19.1 25.6 19.325. 219.7 24.9 > 24.7 203249 5 
33 26.5 | 19.7 25.4 119-9 26.0 | 20,3 25-6 20.825, 5 209 25.32 23 
34 27.3 20. 27.2 20.5 26.8 20.9 20.4 21·4 26.3 216 26.0 21.9 34 
3528.10. 828.021.127.621. 527.2 22.025. 1 2242! 26.8 22.5 35 
36 28.9 21.4 28.7 21.7 28.4 22.2 25.0 22-7 27.8 22-3 27.5 23.1 36 
37 29.725.223 228 26.8 23-3] 28.6| 23 5 28.3] 23.8 | 7 
38 | 39.5 | 22-6{ 25,3 22.929.923. 29.51 23.9 29-4 | 24-1 29-I1124.4 | 33 
39] 31-3] 23*2131,1 | 23-5| 39-7 24. | 3983] 2445 | 30.1] 247 29-9 | 25-1 39 
40 | 32-1] 2348[21.,9] 24.1 31-5 [24.6] 31-1125 2| 20.9] 25-4 30-6 | 25.7 40 
42 | 33:7 [25-01 33.5 | 25-3] 33-1 ,25.91 32" 25.4 22-526.5 | 32.2{27.0 | 42 
83 | 34:5 [25:0 [34.34 25:9] 33:21 26:5 [33:3 [27:1 33:2 [27:3 [32:9 27.6 | a; 
44 35˙3 26.2 5. 1 26.5 34-7 27-1 34-= 27.7 34.0 27-9 33.7 28. 44 
as 36.1 26.8 35.9 27-1] 35-5 | 27-7 | 350 [28.3 248 28.5 | 34-5 | 2.2 45 
4636.9 27-4 [36.7] 2771 36.2 28.3] 35:7 28.9 35.6 [29-2] 35.2\29.6 | 46] 
47 | 37-7 | 23-037.5 } 22 3] 37.0, 28.9] 36-5 | 29-6 36.3 2936.0 30.2 | 47 
43 | 38.6 | 28.6 39.3] 28-9] 37-8| 29.6] 37˙3 39-2] 27,1 [30-5 | 36.8 30.9 | 48 
| 491 39-4 | 29.2] 39.t [29-5] 33-6] 30.2 38-1 | 39-8 37-9]31-1] 37-5 31.5 | 49] 
59142229 8135.9] 301] 39:4] 308] 38-5|31-5 |38.6| 31.7 | 37:3 32.2 | % 
- Dep] Lat|Dep| Lat Depi Lat] Dep La Dates Dep Lat | © 
= 47 Point 52 Deg. 52 Deg |51 Beg. 4 Point 50 Deg. | ®* 


— 


* 


/ adi... 2A. 2 4. wi | . 


re 


of LATITUDE and DEPARTURE 


& 34 Point 31 Deg.|35 Deg. 39 Deg] 34 Point] 40 Deg., S. 
2B 5 cnn farm bon 1 Lat Dep i 
= 41.8 31.0 41+5 31.3 41.032. o 40.4 32.7 39. 33.4 52 
53] 42-615 42-3 BY 41.8|32-6 141 2133 4 49.6 34-1 | 53 
54 | 43.45 2.2 43-1 132.5 [42.6 33-2] 42.0] 34.0 41.4 3497 | 54 
55 | 442325 , 43-9 } 33-1 [43-3] 33+9 | 42.7 34.6 42.1 35.4| 55 
56] 45-0] 3-4 44-7 | 33:7 [4441] 34:5 [43-5] 35-2 42.9 36.0] 56 
— — — x ů — 
8 45.6134-5 453 34.9 [45-7 | 35-7 | 45-1] 26.5 44-4 37-3] 58 
59} 47.4]35-1 47-1] 35.5 [46.5 | 36-3 [45 8037.1 45-2|37.9| 59 
60 | 48.2/35-7 4 9] 36.1 [47.3] 36-9 | 46.5]27.9 46.0 38.5 60 
61] 49.0036.3 48-7 36.7 [48.1 | 37:6 47 4038.4 46.7 ; 39.2] 61 
62.1 49.$136-9 , 4955 | 37:3 [48 9] 38-2 | 48:21 39.0 47-51 39.9 | 62 
63] $0.6137.5 J 37-9 [496 33.8 | 45-0[39.6 48.3 40:5 85 
64 51.4381 31-11 28.5 15041 39 41 49-7149.3 49.0 4L.1]| 64 
65 72.208. F1.9 | 39-1 [51-2] 40-0 | 50,540. 49.8 41.8] 65 
66] 53.0139 3 5%7 | 397 [52-0] 49-6 | Fle-3}41.5 50.6 42.4 | 66 
67 $3-8139-9 $3+5 | 40-3 [52:5 | 41-3 | 52 1] 42.2 51.3 43.1 | 67 
68 54-6190 5 4.3 49.9 53.6 41.9 $2.8 42.8 43.1 32.1 4 3-7 63 
69] 55-4/41-1 [55-1 [4145 [54.4 [42.5 | $3 6143.4 $2.9 44.4 7 
70] 55.2[4147 5549 [42-1 [55.2 | 43:1 | 34.4441 73.5 45.0 70 
71] S.; 3.7 [42:7 [55-9 | 43-7 | 55-2] 44.7 544 45-6' 71 
72 57-8142-9 57-5 $433 [56-7 4764.3 75.2463 72 
73] 58-6143 5; 5 *3 1439 [57.5 [44-2 | 39+7145-9 $5-91 46-9; 73 
74[_$9-4,44-1 ; 52:1 [ 44:5 [58-3 | 45:8 [57451466 4956.7 47.6 | 74 
75 | 60.2/4447 ; 59-9 | 45.1 [59.1 | 46.2 | $8.3] 47-2 57-41 48.2 75 
76 61.0!45-3 60.7 | a5 7 [59.9 | 46-8 | 59-1] 47-8 38.2 48.9 76 
77 61-8145-9 61.546. 360.7 47.4 | 59-8] 48.5 $9.01 49.5 7 
73 | 62 6]46-5 62.3 46.5 [61.5 | 48-0] 60-6] a9. 1 75.7 50.1| 7 
79 63.5147»! 63.11 47-5 [62.3 | 48.6 | 61:4| 49.7 60.5 | 50.8 79 
Fl cc ila8.3 64748. 49-9 | $2.9] 51, 620 FIT $1 
81 65. 148.3 647 [48-7 [63.8 | 49-9 51. 2.01511 81 
$2] 65.3]45-8 65.5 49.364.650 583.7 51.6 62.8] 52.7 82 
83] 66 7049.4 66-3] 49-9 [65.4 | $1-I | 64-5] 52.2 63.5|53.4 83 
84 67 5150-9 67-1 | 50.6 [66.2 | $197 | ©5-3[52.9 64.3 54.60 84 
85 | 68.3706 $7-9 | 51.2 [67.0| 52.3] 66.115 3.5 65-I| 54.6 85 
86 | 6g.1151-3 68:7 [51.8 [67:8 | $2.9] 06.8) 54.1 659|55-3 86 
#7] 69.915 1.8 , 69:5 | 52.4 (68.6 | 53-6 | 67.6| 54.7 666| 55,9 87 
88] 70.7152-4 | 70-3 | 53,0 [69.3 | 542 ©%.4[55.4 67-41 56.6 | 88 
891 71.5]53-0 71.153.670. 54+$ | 69.2] 56.0 68.2 57.2 89 
95 72 3536 71-9 | 54:3 7, | 55:4] 69:9[ 56.6 689| 57.9; 90 
9t| 73.1154+2 72.7 | 5448 [71-7 | 56:0] 7.7 57+3 697| 58.5! 91 
92] 73-9148 | 73-5 [55.41 72-5 | 55:61 71-51 57-9 70.5 59.1 92 
SEF 7212888 
94] 75.5560 | 7591 | $6.6 [74-1 | 57:91 73:2} $9.2 72.0 60.4 94 
95 76-3156. 938. 72.861.195 
7 2257-8 74.362.497 
98 78.7158.4 75-1 163-0 %* 
99] 79-5159-0 75-8] 63.6 99 
10a] _$0.3159.6 76-2] £4:3| 109 
Dep. Dep\ Las 
3 i 50 Deg. 
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4 Deg.| 4 point 


t Dep] Lat 
00.7 09.7. 02.7 
01.4 01. 4 01.4 
O. Z [Oz. IIoꝛz. 1 
02.91 02.3 [oz. 
| 03.6 03.5 [oz. 
8 05.9 04-9 0492 
95.8 | 95-5 [05.7 


07.2 | 05.5 071 
07.9 07 · 6 07.8 
5 8 22 


15.1 | 14+ 
158|15-3 
16-5 16.0 16.3 
17-3|16.7 |17.9 
18.0 1 4 17.7 
18.7 18.1184 
194 18.8 19.1 


122 — — 


12.3 21.5 21.9 
23.0 2242 22.6 


131.6 30.6131.1 
| xl 318 

4 [33-1] 33-0] 3245 
33-3 | 32:6] 33-2 
34-5 | 3331 33-9 
35.2 | 34 '0| 34.6 
34'7 | 35-4 
Dep, Lat Dep 
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06.5 09-3 06,4 06. 


30.2 29.2 29.7. 


x Dep 
' 00.7 
01.4 
402.1 
0248 
| 03.5 
04.2 
04.9 
057.7 
4 
07.1 


Gl 
09.2 


09.9 
10.6 
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12.7 
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14.1 
14.8 
15.6 
16. 3 
17-0 
17.7 


18.4 
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919.8 


20.5 


21.6} 208 21-2] 21.2 


21.9 
22.6 
23+3 
2.4.0 
2447 
—— 
26.2 
26.9 
27.6 
28.3 
29.90 
35 
= 
31.1 
31.3 
32-5 
33s 

33e9 
34-0 
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51.6 51.6 
2 {$2+3 
53.0 53.0 
3.7 $37 
54'4 5 444 
FF-2S 57˙2 


56.6 56.6 


56.3 7. 7+3 
52.8 5 
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62.9 62.9 
63.5 63.6 
64.3 64.3 
65˙1 63.1 
65.8 658 
66.5 66.5 
67.2 67.2 
67.9 67.9 
636 68,6 
693 69.3 


79-7 79-7 


Dep|Lat 


$549 57.9 


70-0 790.0 [. 


Dep Lat] 


46 Deg.1.4 point 


— —_ 


47 De 
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The Uſe and Explanation of the Table of Difference of La. 
12 titude and Departure. x 


TH IS is a Table larger and better contriv'd than any of this Na- 
ture yet extant, 'giving the Difference of Latitude and- Departure in 
Minutes and Terths, and to any Diſtance not exceeding 100 Minutes to 
every Degree and' Quarter point of the Compaſs; and may be uſed 
to a greater Diſtance being taken out at twice or thrice according to the 
Quantity of the Diſtance as ſhall be ſhewn-in the Ulle. | 
I be Courſe ſtands at the Head and Foot of the Table, to every Deg, 
and Quarter point of the Compals ; at the Head it begins at 1 deg. ſoz 
deg + point, &c. encreafingjto 45 deg: or 4 Points, At the Foot it begins 
at 45 deg- or 4 Points, ſo 46 deg. 47 deg. 44 Points, &c. encreafing back- 
wards to go deg. or 8 Points. The Diſtance ſtands in the two outmoſt 
Columns under the Title Diſt. which on the Left-hand Page begins at x 
and runs to 50; on the Right-hand Page it begins at 51, and runs to 100, 


the Difference of Latitude and Departure ſtands under the Courſe at the 


Head, and over it at the Foot of the Table. 
| The USE of the Table. | 
This Table is very uſeful in Navigation, eſpecially in working a Traverſe 


Example 1. The Courſe and Diſtance given, to find the Difference of 


Latitude and Departure by the Table. |; 
_ _  Suppoſea Ship ſails NNE. J E. 5; Miles, and the Difference of Lati- 
tude and Departure required. | | 


On the Right band Page (becauſe the Diſtance is above 50)and at the top 


(becauſe it is leſs than 4 Points) look for 21 Points, which is the Courſe ; 
under which, and againft 9.5 the Diftance, and under the Title Lat. ſtands 
$1.5, which is 8 1 min. the Difference of Latitude, and under the Title 
Dep. ſtande 48.8, which is 48 min. , 5 which is the Departure required. 
Example 2. Suppoſe a Ship ſails South 56 deg. Weſterly 48 Miles, the 
Difference of. Latitude and Departure required. | 8 
On the Left. hand Page (becauſe the Diſtance is leſs than 50) and at the 
bottom (becauſe it is more than 45d .) look for 56 d. the Courſe; over 
- which, and againſt 48 the Diſtance, over the Title Lat. ftands 26.8 that 
is 26 min. , ? the Difference of Latitude; and over the Title Dep. ſtands 
39.8, that is 39 min. $4 the Departure required. | 
Example 3. Suppoſe a Ship fall North Weſt by North 160 Miles, and 
the Difference of the Latitude and Departure required by the Table. 
On the Right-hand Page at the top, look for 3 Points, the Courſe, Now 
. becauſe the Table goes but to 100, take for roo firſt ; therefore under 3 
Points, and againſt 100, under the Title Lat. ftands 83.1 that is 83 min. 
r. the Difference of Latitude; and under the Title Dep. ſtands $3.6, 


7 
4 t 


60, under the Title Lat. lands 49.9, that is 49 min, ? the Diff. of Lati- 
tude, and under the Title Dep. ſtands 33.3, that is 33 min., ; the Depar- 
ture, then add the Difference of Latitude and Departure for 60, to the 


Difference ot J atitude and Departure for 100, the Sum is 133 min. the 


Difference of Latitude, and 88 ,? the Departure required. 
This Table is alſo uſeful in the Reſolution of the reſt ot the Problems 
of Plain Sailing, which for Brevity ſake are omitted here, being taught at 


large, in the laſt Edition of Prafical Navigation; but the general Uſe of 
certain Port, ſails SE. by 8 


it is in the exact working ot a Traverſe. _ 
Example 1, Sup! oſe a Ship bound to a 
49 min. then ESE. + E. 52 min, then E by N E. 62 min-then SSW F 
W 57 min then 8 + E. 39 min. to find the Difference of Latitude and 
Departure the Ship hath made. | | EIT] 
t down the ſeveral Courſes and Diſtances ; firſt allowing for Leeway 
it any; then proceed to look out the Difference of Latitude and Departure 
for each Courſe and Diſtance (by the Directions before given in the Table 


placing them in their proper (20 umns, (via) It the Courſe be Northerly, 


the Difference of Latitude muſt be put in the North Column, if S.erly, 
in the South Column; If the Departure be E.erly, it muſt be put in the 
Eaſt Column; it W.erly in the Weſt Column, as was before directed: 


Then having framed the Table, add up the Columns of Difference of 


Latitude and Departure, and ſubtra the leſſer Difference of Latitude 
and Departure trom the greater, and the Remainder is the Difference 
of Latitude and Departure. e 


The Table. 


. . : > | 13 
2 Dif. of Lat. | Departure. | ; bu 8 1 of Lat. 
| A : is 138 7 8. the Dep. 11 
Curſes : North | South | Eaſt | Weſt] E. then to 6nd hy Cor 
„ 3 — Diſt. oe the Lat. and 
SF bys 7 * ep- in their proper Col- 
ESE . E. by 8 A” ume, but the Tables not ex- 

E by N Es o6.r ©| 61.9] - | tending fo far, I take balt of 
3S8W< wl;: 50.2 26.0] each, vix. half the Diff. of Lat. 
82 E. | 38.5] 03.8 f 69 4 and half the Dep. 57.8 
ERS 7 a + It (EF; 898 which, in the 
ies 14 umns ot Lat. and Dep. in 

| "el $61 26.3] 57 | the Traverſe Table is 26 

an Lets; and 57.1, over which, at 
1 138.8071516 the Top I find 31 Points for 


— — the Courſe South Eaſterly, 
or SEZ S. and in the Column of Dift. 90; which doubled — 
took half the two Numbers) is 180 the Diſtance required. © 


T! be Uſe of the Table. | . 11 
that is 55 min ,* the yp then for 60 under 3 Points, and againſt 


Example, 


— a - . Tie Upof i Te. - 


Examp. 2. The Courſes being given in Deg. which often ha 
reaſon of allowance tor the Variation of the Cpmpaſs, and in the like Caſes, 
— a Ship bound to a certain Port, ſails 65 Miles North, 34 deg 
Weſterly. Then 56 Miles North, 67 deg Weſterly. Then 48 Miles 
Er oral DF 

36 Miles North, 6 deg. er e Diffe i 
and Departure required. . 5 8 * 


The Table. 
So Dif 3 of Lat 22 — 


North South Eaſt | Wet 
Pwr! CA The whole Difference 
2. of Latitude is 151 « 
Fe North, the Departure 
49.7 109 2 Weſt. The Courſe 
6936] 35.8 2 and Diſtance is found as 
rd Cd, in the laſt Example. 
| [161.3]. 


10. O 


151.3 


"A 


But if you would keep a Reckoning both in Latitude and Longitude, 
you may alſo find the Difference of Longitude by the Traverſe Table; (ac- 
cording to Middle Latitude Sailing) thus: Find the Complement of 
Middle Latitude in the Degrees, at the may or Bottom of the Table, 
and under or above that in the Column of Departure; find your De- 
parture, and right againſt that, in the Column of Diftance, you have 
the Difference of Longitude, _, TE: 
|  Examp. Suppoſe in the laſt Inſtance of a Traverſe, the Ship hath ſailed 
from Latitude 50'deg.. oo min. North; then becauſe the Difference of 
Latitude is:154 min. or 2 deg; 31 min. the Latitude come to is, 52 deg, 
31 min. and confequently the Middle Latitude is 51 deg. 16 min. its 
Complement 38 deg. 44 min. which being neareſt 39 deg. I look for 39 
at the Head of the Table, and under it in the Column of Dep. I look 
for the Departure 110, but the Table not proceeding ſo far, I take its 
half, viz. 55, the neateſt to which in the Table, is 54.3 (being leſs) 
againſt which, in the Column of Diſtance is 87, which doubled (becauſe 


I took halt the Departure) the Sum 174 min, or 2 54 is the ä 
n Ie a ES: 0 


8 


Long le required, which is ſufficiently esd for common prafticezonly . | | 
| Longitude al 2 for avoiding asmuch as poſſible any Error. that 2 9 
every time the Reckoning is Cort ected by an Obſcrvation, the 1 
be alſo Cotrected according to Mereotor's Sailing, as you. are taught in we | 


: | | 
9 =” , : #Y 


laft Edition of Practical Navigation. 
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I TRE Poles of theEquinoRtial (commonly called thePolce of the World) DIE 1 : 
T — —— N 
of i  vilibleto us, called the North Pole, marked with the Letters NP's the 
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1.14 5 | Aftronomical Definitions. 

_ TY, N ann. iin. , | IS 
The 4xis of the World is a Line imagined to'paſs from Pole to Pole. 

| bout whieb is performed; the diurnal chen, . the D | 
The Equmo#ial is a great Circle 90 deg. diſtant from the Poles of the . 
World, and divides the Globe into the North and South Hemiſpheres; it | 
is noted by the Letters ZAQ, e e 9 

The Eclptick, is a great Circle interſecting the Equinoctial in two op 

fite points, the beginning of Arienand the beginning of Libra, and _— 
an Angle therewith of 23 deg; 29 min. It is divided into 12 equal Parts 

called Signs, containing 30 deg; which are as follows, be: 


1 


"Aviss' :,v | F Libra, BY, 
Taurus 4 \ * 1 Scorpio, 7 m * | 
Sf I - called Sagittarius 7 Filled 
*, Cancer Northern Signs  YCapricormus w Southern Signs 
„ / AquarinsÞ e \ | 
Virgo * . 'W ice. Xt \ 


The Ecliptick is noted by the Characters of the twelve Signs, as above. 
The Poles of the Ecliptick are two —— 23 deg 29 min, from the. Pole 
of the Equinoctial, repreſented by G and D. be 2 05 
8 * The Zodiac is a Zone, having about 8 degrees of Breadth on either fide 
| of the Ecliptick, and limits the Latit, of the Planets in their Revolutions. 

The Meridians are great Circles interſecting each other in the Poles of the 
World, and cutting the EquinoQial at Right-angles, as NP RSP. 
Tybe Tropicks are two ſmall Circles 23 deg. 29 min. diftant from the E- 

vinoCtial being parallel thereto, and limits the Sun's greateftDeclination ; 

hy North Tropick being! marked with s C, called the Tropick of 

| Cm ; the South Tropick called the Tropick of Capricorn, and marked 
with B . + | £5 | : % Þ of , ö 4 

The Polar Cireles are two ſmall Circles 23 deg. $g win, from each Pole 

of the World, being parallel to the Equinocti ha eGandDeY. 

The Zenith is an imaginary Point in the Heavens, directly over our 

Heads, (viz.) 90 . er diſtant from the Horizon, as 282. 
an Nadir is the Point diametrically oppoſite to the Zenith, as N. 
e Azimuths are great Circles interſecing each other in the Zenith, and 
Nadir, and cutting che Horizon at Right angles, Z SN. 
The Horizon is a great Circle 90 deg. diſtant from the Zenith and Nadir, 
and divides. the World into the Viſible and InvifibleHemiſpberes, asHAO. 
Tho of a Place, is that Meridian that paſſeth by the Zenith 
20d the Nadir of the {aid Place, and is repreſented by the Circle Z NFP 
* QNSPHEZ. en . 8. n 
"Parallels of Alitide, or Almitanrers, are {mall Circles parallel to the Ho- 
ran, 'inijginied to paſs through any 'degree"of Altitude berween the Ho- 
ü Nas TE Of 359,419 204 139427. 


rizon and the Zenith, as a lk 
3 Eos Parallels 
IM. 4 3 , 


* 
* 
1 


comes to the 


* 


Is to S. Sun's Four Declination 23d. 29m. 


A ronomital Definitions. "ME 
| Parallelsof Declination, or Latitude, are {mall Circles parallel to th | 
noctial, and are called Parallels of Declination, with af, g * ceHeavens | 
and Parallels of Latitude re 2 the Earth, as SP Re. | 

: Circles 2 9 be Eel "us are great Circles interſecling ack 
— oles oft iptic and interſedti th Ecl 
Angles, as NPOSP. 2 patty prick a * 
he Latitude of a Star is an Arch of a Circle of Longi tude, 
between the Center of the Star and the ai and is * 
e or N a a 
nnd of a Star, is an Arch of the Ecliptick, contained between 
the Circle e t Longitude paſſing by the Star, and the be of Ari | 
and is accounted according to.the Order of the Signs «Me I 
The Declination ot the Sun or Star, is an Arch of the the Mezidian, contain- 
ed between the Center of the Sun or Star, and the Equinodtiah and is 
accoufited either Ge that or —— 5 | 
The Right A/cenfion is that Degree and Minute of the Ec 
2 with the Center of the Sun or — vinoKtal, tha 
Obl:que Aſcenſion is the Degree and Minute of theEquinoctial, that rileth 


with the Center of the Sun or Star. | 
Oblique Deſcenſion is. the Degree and Minute of the Equinoctial, tha t ſets. 


with the Center of the Sun or Star. 
Aſcenſimal Differenceis an Arch of the Equinoctial, contained between the 
Right and Oblique Deſcenſion, or Aſcenſion, or it is the Difference of | 
Time between the Sun Riſing or Setting, and Six a Clock. BEER 
The Amplitude, is an Arch of the Horizon, being the Diſtance of 2 
Riſing or Setting of the Sun or Star from the Eaſt and Wett, and i is ac. / 


counted either N or Southerly. 
The Latitude of a Place is the hei be of the Pole above the Horizon, or 


the diſtance between the Zenith a the Equinoctial. 


Lon gitude on the Earth, is an Arch of rheEquinoBtulconzined| between 
the Meidian of the Place where the Longitude is affigned to begin, and 
the Meridian of any other Place, and is counted Eafterly and Weſterly. 


Afronoical Problems of efal in Novigation 
PROBLEM I. i Fer 
H E Sun's Place and greateſt wer mv given, to find i its preſent 


Declination. 
. Suppoſe the Sun 's Place to be 2062 30m. of Gemini, the greateſt Decli- 


nation is 23d 2.9m. it is required to find the preſent bein 


As Radius —— — cerned Cn————_ — = 10.000008 | 
— — 600409 


So is 8. Sun's Longitude god. 3om. from iu 9. 22 
To 8. Sun's preſent W 23d. ow om, e 1945944 1 
4. £3 


\ 


The Operation by the Logarithms,  » . 


 Aﬀronemical Problems Won 
by the Gunter, . b. 


The Extent from RadiusS 909, toS 2 3* 29*, ſhall reach from 8. 805 
30 to the 8 23% 10 the Sun's Declination North becauſe in a NorthernSign 
Notes The Sun's Long. is reckoned from the next Equinoctial eis 
Therefore if the Sun be in Aries, Taurus, Gemini, Caprecornys, Aquarius, or 
Piſcer, the Longitude is accounted from Aries; but if in Cancer, Leo, Vogo, 80 
Libra, Scorpio, —— it is accounted frum Libra, 
Fi, Taurus, Gemini, Cancer, Leo, Virgo, are called Northern Signs; 
Libra, Scorpio, Sagittarms, Capricorns,  Aquarins, and Piſces, ate called tou.” 
thern Signs. Conſequently, if the Sun's Place be in any of the firſt ſix 
| — the Declination is North; but if in any of the latter Choy the | Dock 


* , K 
% 
CE. — 


natior is 8 South, 

PR O B. II. fr 
| The Sun's greateſt Declination and ſent Declination given, to find 
his P lace.” on e, ; 


The Sun's greateſt Declination-is 23* 29”; and reſent Declination 
i 18? 300 North increafing, the Sun's Place requi 


By the Logarithms, 
| As the 8. of the Sun's greateſt Declination 23" 297% — 9.600409 
4 To Radius — ww cw — 10.000000 


$ is the Sine of the prele at Neelination 18 30” North — 9.501476 
To the Sine Sun's Longitude 52 46” nay, x w—_— — 9.901067 

That is one Sigo (30? making a Si , and 22* 46 from Aries, becauſe 
the Declination is North and increafing, that is 22 4% of Taurus; but 
if the Declination had been North decreaſing, it muſt have been ee 


from Lira, and then it would have been 9” 14“ in Leo. 
By the Gunter. 


The Extent of the Compa aſſes from the Sine 2 Lg the greateſt Decli- 
nation, to Radius $.90 lt reach from S. 18 30“, the Sun's 1 xporra De- 
clination, to 8. 52% 4 z the Sun? k 28 * abo 


The Sun's Place and greateſt Declinatidn given, to find the Right 1 


cenſion. Examtle 
The Sun's Plc 10% 30" in Aquaria, and the Right Aſcenſion required, 


Operation by ihe Logatithris. 

ArRadiug — — — — — 7.000000 
Tu the T of the 8un e Lon 5 Longitude fi Aries 49 30 T0083; 01 
$0 is the 8c. oh he greateſt Declinatian 23* 2 92. andy = 9.962453 
rr = 2 —— — 10,0309 54 5 
| _ The Exeent-feom Radius 6. — to pot we; greateſt Peclination 562 
| *. Hall teach from. Tangent Sun $ atk from ans LY þ of to 

Tangent * . 47? 2] required, pe 


„e TO SE WA S ['S . 


dfrobomical Problems. 


Are; This Proportion gives the Sun's R n 
Equinoctial Point; but it ought to be — from Aria, accordi go 
the Order and Succeſſion of the Signs, and therefore in this Cale 477 oz” 
ſubtracted trom 360d, gives 312d. — — Right Aſcenſion from dries 


PRO 
The Latitude of a 
Sun's Amplitude. 
Example. 
The Latitude 514, 32m. North, and the Sun's Declination 13d, 20m 
North, what is the Amplitude? | 
The Operation by the Legarithns oo . 
As 8c of the Latitude 51d, . nm nmnm— 9.993832 
To Radius — ——ů— — —— — 
8o is & of the Declination 154d. 2om North 9.422378 


To the S. of the Sun's Eh: 25d. Ji. em need 9. 628486 
By. the Gunter, 


The Extent from the Sc. of Ul Latitude 38d. 28m, to the Sine of the 
Declination 15d. 20m. North, ſhall reach from Radius 8. god. to 8. 2 5d. 


Sm. the Sun's Amplitude. North 28, above. 


Note; It the Declination be North, the Amplitude i is North, and if *e 
Declination be South, the Amplitude i is alſo South, 


. ee 


The Latitude of a Place, and the Sun's Declination given, to find the 
Aſcenſional Diference. E 


Exe 
Suppote in the Latitude 51 deg. 32 min, North, the Sun'i « Declination 
is 10 deg. 45 min. North, and the Aſcenfional Difference required, — 5 
Tb Operation by the Logarithms. 


Ay Tangent Complement Latitude 51 deg. 32 — 
To Radius — — — — — — — 10. 000000 


So is the Tangent of the Sun's Declination 10d. 45, — — 2428224 


To 8. of the Aſoenſional Difference 13 49 — ————_—_ 9. 328339 20 
By the Gunter. * 

The Extent from Tangent 382 28“ (the Comp. of Latitad) to Tangent 

10 deg. 45 min. the Sun's Declination, ſhall reach from Radius 8. god. to 


S, 13 de om» the Sun's Aſcenſiona Difference, as aboye. 8 
5 PRO B. VL e 


"Fo Bud the Oblique Alcenfion and Deſcenfion, - --- - 
Pirck, Find the Alcenſional Dif 885 the fifth Problem 


Secondly, the W * the third N 


Place, and the Sun's Declination given, wo 6nd the 1 


* 1 
< „ * 21 2 — - . 4 
8 4 8 » — 
4 ” A = © * L "a * s 9 
p _ : 1 
Jon * — E 
* 
- * ® 4 I _ * , * 
of © 4 = — 
p * is W 
KK. + * - 
© R 5 4 99 * 
- * 
* $ 


1 eraftedFrom the Right Aſcenſion, gives the Oblique Aſcenſion, and added 
* thereto, gives the Oblique Deſcenſion. But if the Sun's Declination be 
South, the Aſcenſional Difference added to the Right Aſcenſion, gives the 


into Hours and Minutes of * accounting for 15 deg. of the Equino&- 
al one Hour, and for . 1 * 


of the Compl. Altitude, and 8 and thereto add the Sine: 


— 
— 


| Aſcenſion or Deſcenfion. 


the Compl of the Declination to 90 d 
Hali-ſum; 


Ane Probleins 
Then if the Sun' s Declinition be North, the AſcenfionalDiference ſub- 


e 


Oblique Aſcenſion, and ſubtracted gives the Oblique Deſcenſion 
Note; That it the Aſcenſional Difference excee big the Right Aſcenſion, 
add to the Right Aſcenſion 360 Degrees,” then ſubtract the Aſcenoſinal 
Difference therefrom. 


Or if both being added together exceed 360d. the Exceſs is as 


-PROB. VII. 
Jo find the time « the Eriſ ng or ſetting, and we of theDayorNight 
- Find the Aſcenſional Difference by the fifth Problem, which converted 


ee 4 Minutes of Time, and for every 15 


Minutes of the Equinoctial 1 Minute of Time. 
It the Sun's Declination be Northerly, the Aſcenfional Difference added 


to fix Hours, gives the time of Sur-ſetting; and ſubtr acted is the Time 3t 

of Sun rifing tl 

It che Dcclination be Southerly, contrarily the Aſcenſional Difference fr 

added, gives the Time of Sur-rifing ; ſubtracted is the Time of ſetting, re 

The Time of Sun--ſettin ng doubled gives the Length of the Day ; the pl 

Time of Syh-rifing doubled, is the Length of the Night. g W 
| Example, | 

In Latitude rd. 32m. North, 2 the Sun's Declination 5 57m tic 

m 


North, the Aſcenſional Difference is 30d. 29m. which ACTS: iatoTimeis 


HM. 
+ Wien F 
| 6 00 oy HM 
Sun ſetteth momm— 2 16 04 length of the Dey 
2 doubled id 3 0 a NA 
Sun — 5 7 5s e Ni t. * 
r ng "ot , 2 
© The 8 of a Place, eh e Sun's Altitude and Declination given, ro 
find the Azimuth required. | 3 | 
6. 


Take the Complement of the Altitude, the 3 of the Latitude, and 
5. add them together, and take the 
e 


ſubtract the Compl. of the Declination fee the Half-ſum, and 
take the . then 5 down the Compl. Arithmetical of the Sines 


of the Half-ſum and Remainder, half the Sum of theſe four Logarithms 
r . W 


 Aﬀronenical Problems... : 


South Latitude: inſtead of taking the Complement of the Declinatio 

o det · there * be 90 deg. added thereto. and then "ue as ei, 
n The Operation by the Logarichm 

| as | 4 30 Compl. Altitude — cc Go Ar. 0.1 70319 


69 : 30 Compl. Declination | R 
ELIE 28 Sum 8 TY, 
_ 14 Half ſum =room—————s wenn 423 | 

: 44 Exceſs of the half ſum bow c. Deel 8.— 8.999599 
Sum 19. 361498 . 

* T 85 FETDY 95 


0 6 0 21m. 

a. 61d. 21m- 0 

5 which doubled is 722. Im- the Sun's Azimuth from North required, ” 
The Operation by Gunter's Scale, 


d The Extent of the Com mpaſes from Radius 8. 90 deg. to 8. 42 deg. 
e zo min · the Complement o 
the Complement ot the Latitude, to 8. 24 deg. 40 min. then the Extent 
e from Sine 24 deg- 40 min. to Sine 75 . 14 min. the Half ſum, ſhall 
reach from Sine 5 deg. 44 _ the Exceſs of t 

ement Declination to 122 ve . (upon the Line ot Verſed Sines) 
which is the Azimuth requir | 


» GEES” 


; . | 4 4 $6. 5 1 

Note; If the Declination be South in North Latitude, or North, inn 
> G * = P. 

— | 0 * * 


38 : 28 Compl. Lare. Ar. 0406168 2M 


the Altitude, ſhall reach trom 8. 38 d. 28m. - | 


he Halt ſum, above the Com- 


Bxamp. 2. In the Latitude 51 deg. 22 min. North, the gun 8 Decline,” 2 "8 I 


1 tion is 18 degs 15 min, South, his Altitude 1) deg. 45 min, and the Azi- 
] muth from the North required. 5 
| d m The Operation by the Logarithms . | 

72 : 15 Compl. Altitude 8. Co. Ar. 0021181 


38! 28 Compl. Latitude . — 8. Co. Ar. 0.266168 
108 + 15 Decligztion 90 deg being added, becauſe eh nth | 
..'218 © p 58 ET” Rows 21 
109: 29 Half ſum Compl. to 1800 is 700 31 5 

) +0 I4 Roma nor ö ũ—-l'Ü , m—_—_ Sy 332924 

d- anon ul Sam 18.534655 


d, 


* 79. 20 n —— 
wad doubled i ·— 7 175 40 "te Azimuth from the North required, | 8088 
By cbe Gunter. | 
The Extent from Radius 8. 90d. to the 8. * 711 che Compl. re 
titude, ſhall reach from the 8. 38d. 28m the 
F. 36d. 20m. then the Extent from the 8. 36d. 20m, to 8. 70d. 31m. the 
Complement of rod 19 min. (the half Sum) to 180d. ſhall reach from 
the inder 8. id · 24m. to 158d, dom (upon CI Tg ogy 
the Sun's Azimuth as above. Ian 


79 20 — 8. i ſam 9267326 2 | 


Complement Latitude, to the 


In South Latitude, the Operation is the ſame with the two preceeding 


Examples, only the Azimuth is tound from the South. N 
Atter the ſame manner you may find the Azimuth of any 8- ar. 
P ROB. IX. The Latitude of the Place, the Sun's Declination and 
Altitude being given, to find the Hour of the Day, RL by” 
Example. In the Latitude 5+ deg · 32 min. North, ſuppoſe the gun De. 
clination 23 deg. 29 min. North, the Ahiitude 36 deg. 30 min. in the 

Afternoon, and the Hour from Noon required. "RAVE 
| The Rule. Take the Complement of the Declination, the Complement 
of the Latitude, and the Complement of the Altitude to 9o?, ada them 
together, and take the half ſum, ſubtract the Complement of the Altitude 
from the half Sum, and take the Remainder, then ſet down the Comple. 
ment Atithmetical of the Sine Complement of the Declination, and Com- 
plement Latitude, and thereto add the Sines of the Halt ſum and Remain- 
der: half the Sum of theſe four Logarithms, is the Sc. of half the Time 

required in Degrees and Minutes of the Equinoctial. 

d. n © © The (Peration by the Logarithm, = 
662 31 Compl. Declination — —— 8. Co. Ar. 0.03754 
» 38 2 28 Com pl. Latitude — 8 Co. Ar. 0.206 168 


: 30 Compl. Altitude 
um b 
in Half ſum . —.— Sine — 2. 59§ 28) 


44 Remainder =—— m——_— Sine 9.637675 


Doi 


t 
a 
t 
0 
t 
t 
I 


—ͤ — 


| d m ws Sum 19.183675 


4 - 
* * 


30 09 


by m— $c— — Half ſum 9.93685 
COR,” > AUNT Oran) 
Which doabled is 60 18 and reduced into Time, makes 4 hours 
x min. F, the Hour of the Day Afternoon. 8 
But if it had been in the Forenood, 4 hours 1 min. ſubtracted from 
3 hours, leaves 7 bours 55 min.; tor the Time in the Morning. 
It the Declination had been ſoutherly, then inſtead of taking the Com- 


plement of the Declination to 90 deg. there muſt be yodey- added there- M 4 
to, as in the ſecond Example ob the Eighth Problem ; do the ſame when M 6 
the Declination is North in South Latitude · th 

> — By the Gunter. 5 


The Extent of the Compaſſes from Radius 8. 90* to 8. 66* 317 the 
Complement of the Declination, ſhall reach from $* 38 Ä the 
ment Latitude, toS. 34 40' ; then the Extent from 8. 34 40 to the Sol 
7 147, the half ſum, ſhall reach from S. 2 50 34“ the Remainder, to 60 
15 (upon the Line of Verſed Sines the hour of the Day near as above. 
PROB.-X. Hazing the Latitude of the Place, the Sun's Right A- 
| cenfion, with the Right Aſcenſion, Dechnation, and Altitude of a Stat 
given, to find che Hour of the Night. y nl 
. 5 rt By, Ea 


Afronomital Problems Tir n * 
x In the Latitude of 51 deg. 32 min. North, on the 5th of January 1729, 
and che Sun's Right Afcenfion.is 20 hours 1 min. the Right Aſcenſion of the 
| Lyen's Tail is 11 hours 31 min the Declination 16 deg 10 min. North, 
De. tte Altitude 30 deg. 30 min. to the Eaſtward of the Meridian, the hour 
the of the Night required, 3 | F 
| | | Rule. 22 


Take the Complement of the Stat's Declination, the Complement ot 
the Latitude of the Place, and the Complement of the Star's Altitude; 
add them together, and take the half Sum, ſubttact the Complement of h 
the Altitude from the half Sum, and reſerve' the Remainder: then ſer | 
down the Complement Arithmetical of the Sines of the Complement “. 
the Stat's r and of the Latitude of the Place, and thereto ade 
the Sines of the Half ſum and Remainder : Half the Sum of theſe four 
ogalithms, is the Sc, of halt the Diſtance from the Meridian. 


The Operation by the Logarithms. ; | 3 5 I 


| 73 7 Compl. Star's Declination 8. Co. Ar. ro. 01% %ꝛms%½ʒ . 
_ 38 28 Compl. Latitude ð..æU 8, Co. Ar. 0.206168 | 
59 : 30-Compl. Star's Altitude, Ms vs ne, Bs, 
171: 46 Sum | | | . 
83; : 53 Half ſumixäͤnẽl&ꝗ᷑g 81e 9.998878 
26 : 23 Remainder k . Sine — 9.64749 
125 | | SBaum 1.8708 2ʒũ 
' HR | 38d. zam. 8c. Half. ſum 9.935145 | 
* . -.- 20d; 3a. 1.590 2 BBD. <5 3-008 
om W which doubled is 61d. om. and reduced into Time, gives four hours 
| four Minutes 16 Seconds, or 3 of a Minute. oY bono © mA 
mw- i By the Direction given in the Uſe of the Table of the Sun's Right 
re- Aſcenfion, and of the Right Aſcenſion and Declination of the Fixed Stars, BEE - 
en find the Time of the Star's coming upon the Meridian, if the Star be to 
the Eaſtward of the Meridian, ſubtra& the Star's Diſtance from the Meri- :, 
dian in Time, from the Time of the Star's' coming upon the Meridian, 
he but if the Star be to the Weſtward of the Meridian, add the Star's Di- 
e. ſtance from the Meridian, to the Time of the Star's coming on the Meri- 
of dizn; the Sum or Difference is the Hour of the Nighr. Ia this Example, 
0 The Sun's Right Aſcenſion 20 Hours o Minute ſubtracted from the Star's 
1 Right Aſcenſion (with 24 Hours added thereto) 35 Hours 31 Minutes; *. 
leaves 1 5 Hours 30 Minutes, the Time of the Star's coming on the M.. 
rdian ; from which ſubtracting 4 Hours 4 Minutes leaves 11 Hours 27 
Minutes; the Hour of the Night- $ 1% 4 OT 
"Notes 


i | 


3 r 


Wr farther, If the Star's Dectination be South in North . or 
425 N in South Latitude, inſtead of taking the Complement Declination, 
to 90 deg+ there muſt be 90 — adde 2885 as has been 9 


he e IS Problem. 


. m. Operation by Gunter's geale. 

| The Extent 5 the Compaſſes from Radius 8. 900 to the $, of 13 De- 
rees 48 Minutes the ama of the Star's Declination, ſhall reach 
rom 8. 38 Degrees 28 Minutes the Complement of the LR, to the 
8. of 36 Degrees 40 Minutes; then the Extent from & 36 Degrees 40 
Minutes, to S. 85 Degrees 33 Minutes, the half Sum hail Eee from 8 
26 Degrees 23 Minutes the Remainder, to 61 Degrees 05 Minutes ( upon 
the Line of verſed Sines required.) With which proceed as has * 
rected to find the Your of t Night. ; | 


- - 1 „ . 
. W 
At A. * A 4 


6 


Courſes and Di 8 between ſome „ the moſt eminent Places on the 


daf England, Gc. As allo the thwart Courſes between the Eaſt 
Cad of and! and Holland, tbe Sourh-Coaft of England and 
2 4 


rhe an Coaft * and 


Fx OM u Mut to Tha, N W A5 


From the Spurn to the Texel I by South — — nr 56 
NE by E. — — 120 
From Timouth to Hoh - Land, Eaſt by South —ä — 
| From Tinmenth to the Staw,. EN E — — — 
From Yarmonth to the Texel,, Eaft by ——— 


From Andau 0 Mac-deep, South Eaft— Spiga cam} 
From Newcaſtle to the Ely, ESE ——— — — — 


From the Srart to the Eddyſtone, Weſt half — eee 
From the Lands - nd to Silly, Welk South Weſt 4 Welk — — 0 
From the Caſkets to Blackneſs,” Eaſt North Ka! :— 33 


1 Buachy wMechoye, e won — 2 


} N 


x 


try has by as bg beg by bas: bs: ty br by bag bad bag bn: © 


> ths. -* 
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| Sounding coming nts the Channel. 


"Pram D Dover to Diep, South half Weſt 
From the Lizard to Guernſey, Eaſt by South 


From the Start to Seven Iſtes, South half Eaſt — 


From Scilly to Uſbant, S. E by 8. AV TOME MLS. 
From the Lizard to Uſpant, South 
From Hartland Pomt to the Iſland of — 
From Londey to the Holms, Eaſt by North 
From Black Rock to Tuſcar, Eaſt North Zaſt 
From Cape Clear to Old · head, * by North 


From Greſbo 


From the Land 


ny 
From Holy-bill i in the Iſland of 
From Rockel to Black Rock, South by Eaſt ———— 
end of England to Cape Clear 1— Weſt — Weſt — 


ln to Wat 


— —— — 


|" mot 
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— TILE 95 
— 18 


40. 
Angleſey, to the Bar of Doublin, W by N 18; 
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4 Table 7 _ e mg: into the Channel, repſefting 
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with Ooh and Nits 
and, with white and red ſhells, 


6 5Brann and with ome en of ll | 
. *. T4 North. 2 


4 CA * 
af” © 4 
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» Uſhant, the Lizard, &c. 
Various Sorts 8 Ground. | 


— — 


* fand, like ground Wheat 
White ſand ined 
Coarſe Owſe 


with ſhells 
rle ſand and fine red ſhells - 
we like Muſtard ſeed, with broken ſhells 


pper ſand, black and yellow | 
72|Black, white wr red ſtones _ one , 
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Wu] Soundings c 
| Latit.;S |. 
D Me | 


1565 


40 54 


| 25 63 


15 80 
| 60 
8 5085 
.-10] 55 


48 36 68 
30 85 
00 70 


— =] 


47,1c0 
68 


47 65 
52 77 


10 2 


47 * 
25161 


oming into the Channel. * 
be various ſores. of Ground : 


Branny ſand, (mall ſtones, HerrinoB 
Small red . 1 
White ſand then entring on the Bank 
Red ſand with black & white Scollop ſpells 
Broken ſhells with white and red ſand 
White ſand on the Eaſt part.of theBank 
Red ſand and ſhells ameagi it 
More ſhells, the Lizard NE diſt. 18 leag 
Branny ſand, with black & brokenſhells 
Stony Ground N 
Red & black ſand, with gliſtering ſhells 


44 


Shells & ſand like the points of Needles 
Fine white ſand, with a little owWſe 


08] 66; Red&black ſand, with gliſtering ſhells ' 


50 7 5 Fine white ſand, and gliſtering ſhells 


49, Like broken Wheat or Coarle Bran 


36\63 


80 


30 68 


Full of ſmall Mace ſand 


Round ſtones mixed with Scollop ſhells | 
Small beaton ſhells and Hakes Teeth 
Great and ſmall pieces of Cockel ſhells 
Gray and brown ſand with white ſhells 

| White and gray mace ſand 
Small ſhells and Herring bones 13 
White andigray ſandwith ſmall red ſtones 
Branny ſand, with ſome ſhellss 
Red ſand,ſhells things IikeNeedl. points 
Fine white ſand  . 

Dazling ſand like Barley ſtraw 
Full of Mace ſand and broken ſhells 
Shells like Perriwincles | | 
Shellsgrayand red pieces ofCockleſhell 
Groſs white ſand with ſhells | 
White ſhells and fine ſmall Rones 
Hakes Teeth&'ſhells like Oatmeal Husks 
Great ſtones like Beans and Peaſe | 


Sand and ſome ſhells 


James's ſhells . 


|8mall Scollop ſhellt ib ſome one: 


North 


* 5 — / q - 
" % . * 
— 
——_— 


g * 
1 * 0 


Y = * ＋ Lo 
* *? 6 " 125 * . fa 
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| Bearings f | 7 8 The varion : ſorts of Grunds.. Fg * a „ 

nes (North Eaſti6s 43 Marſhy- elle and Gn Scollo {6 | 9A 
| | 1:N E by N. O52 Marſhy-ſhells and Hakes Tet. _ ; $3 
f} "NNE ſog % Macſhy-ſhells likeOatmeal Hucks 
| Oo | _- a : - — and Hakes Teeth © 
| Nort Stones as big as Beans, ſo tour I. f 

nb F. North Welſt95/45} Gray ſand like Oatmeal Flower NE 
5 S North 3/46 Marſhy-ſhells and {mall-Rones 

8 | P  WN W}Þ3z 47] Small ſhingly ſtones, and Marſhy ſhells 


40 Fine Marſhy ſhelly.and white tones 
by S [3441]. Black gravelly Ground with ſmall ſtones 


N E by E 12157] Scollop ſheſls o 
Great (tones and rough Ground 3 * 


NEby E [04/44 
(North Ea 62150] 


N © Mile- | [35 
W 2 Miles 34 | 
S 1 Mile | [26 Fine ſand, and within this 28 and 30 Fathom | 


7 N by EN a T Like the Duſt of a Grindftone, with Hale... 
: 2 Teeth and ſhells . | 
8 Gravelly ſand, ſmall ſtones and ſhells . 
Reddi ſh ſhells maſhed, as if heat in a Mor- 
ter, white ſand and Scollop ſhells = 
Small ſhingly ſtones, as big as Peaſe 
Streamy Ground with ſmall ſtonses 
The ſame with fome black fands 
Fine Sand and Scollop ſhells Secs Os ER I 
Fine Sand, Scollop ſhells and ſmall ſtones 
Shingly Ground WE ts” 


Small tones - 1 oh 
> Great Shingly Ground e 
A „Small Shingly Ground - 7 
* Rocky Ground 15 1 
"26 IIc the Ground from IIb to the Eaſt end or. 
© the Wigbt is Chalky, and brown ſanc. 5 
= | 5 | 


Rough Ground with tome big ones N 
A kind of ſandy fiſhy Ground 1 
Fiſhing Ground ſomewhat red, with ſtones 

1 2s big as Peaſe, and ſmall as Beans. 
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Dire ions to ſail into ſome of the Principal Harbours 
en the Coaſt of Eaglan dk. my 


S & 


2 | a '  Dereflions to ſail into Silly. 
| Ky IL LY is divided into divers Iſlands; along the Weſt fide lieth 2 
32 D great many Rocks. There are ſeveral Channels 3 which to go 
3 in, but the Southermoſt, called St, Mary's Sound is the beſt, being a fair 
opening of the Channel, but near the midit lie two ſunken Rocks, which 
in foul Weather; the Sca may be ſeen to break over : It is beſt to leave 
them on the Larboard fide going in, and on the Starboard fide coming out: 
Go ſo near the Starbpard ſhore, as that a Stone might bealmoſt thrown on 
ſhore, and when you are within the Point, luff up round, and come to an 
Anchor in Sight of thei Houſes; or when the Town is brought open to the 
Valley, leave two Thirds of the Harbour on the Lorboard-fide * 
: X *, | . To ſail into Foy. n * Wb 
To (ail into Foy, it is neceflary to have at leaſt Halt-flood; run in amidſt 
the Channel between the two Points; and beingcome within, chuſe either 
ſide, but the moſt Water is by the Weſt· Land, between the Stakes and the 
ſquare Steeple. Being come within the Stakes, as you come in by Land} 
bear ſome bat off preſently from the Weſt ſnore, almoſt in the midſt of 
the Channel neareſt the Weſt ſhore, until you come before the Village 
that licth on the Weſt ſide; where is a deep Dock, in which Ships that 
- draw 16 Foot, may lie a-float at low-water ; four Ships may lie in the 


ſaid Dock. . 1 
N | To ſail into Falmouth. DF WIE 
- Upon the Weſt Point of the Haven of Falmouth, ſtandeth a Caſtle on 
the high Land calledPendennis Caſtle. In the Entry neareſt the ſaid Weſt fide 
lieth a great Rock above Water, you may fail in at either ſide of it, at the 
inner fide of the Eaſt point lie alſo ſome Rocks off the ſhore ; on the Eaſt. 
fide is deepeſt Water and moſt Room, therefore in going in, give the 
Eaſt Point a large Birth; there will be 7 or 8 fathom. Keep the ſaid 
ſhore till you come within St. Maude's Caftle ; which when it bears Eaſt 
2 there will be 16 or 17 fathom ; but half the Harbour over towards Snitb. 
Ack, is but 4 or 5 Fathom; obſerve in going in to keep the Mauacles o- 
pen and ſhut an the Point of Falmouth Caſtle; and fo it muſt be kept till 
you-ſhutthe Church over Pexny Comquick, into the North Eaſt end of the 
| Smithick, and ſo bear over to St, Maudes and ride with the Caſtle Eaft, lay- 
ing one Anchor in 18 Fathom, and the Weſtermoſt Anchor in 4 Fathom, + 
as ſhall ſeem convenient. | | 3 
8 To ſail into Plymouth SIR - 
At the Eaſtermoſt Point of Plymouth Sound lieth an high round Rock 
called Mew/tone; between it and the Rambead lieth the laid Sound, North 
North Eaſt being round and deep. 9 „ 


A 


- p * 


Anchoring doſe under the Land, in 9 or 10 fathem © South a little Ea. 
' fterly from Rambead, lies a Rock above Water called the Cain, the - 


> ” 


Point of the Entry, for there lies off the ſaid Point a Led 
Water, about two Cables Length off from the Land. 


ſerves, 


Church on the high Land, called St. Patricks Church · To fail in comin 
from the Weſtward, run in along by the Weſt land, ſo far to the Eaftwar 


bigh Land) to row in, Being come in, edge over to the Weſt fide before 


A little tothe Northward of Rambrad, is & fair Savd Bay, where it gt 


Point of Plymouth lieth from it N by E. diſtant about 4 Leagues. 


In the Sound, by the Land of Plymoith, lieth an Iſland called St. Nicholas, * 2 | 


or Drake land, which is joined to the Weſt ſide, with 4 Range of YN 
under Water, ſo that you may fail along to the Eaſtward of 18 Sw 3 
To ſail into Catwater. 5," 3, 


To fail into Catwater, run in between the Iſland and the Point on the 
Faft fide with the Land of Plymontb, till Catwarer open on the Statboatd 
ſide, then go into the Eaſtward between the Point of Plymonth, and the 
Point on the Starboatd-fide, leaving moſt Part of the Channel on the 


Starboard fide, until you come within the Point, and Anchor there right 


againſt the high fleep Northern Land; there is at low Water, with ex- 

traordinary Tides 4 and 5 fathom. 8 1 CER”. 
In ſailing into Catwater, beſure to give 2 good Birth to the Southern * 

of Rocks under 

pon the Point of 

the Ledge lies a Buoy, where is about 12 foot Water at half flood, which 


Buoy maſt be leſt on the Starboard-fide going in, and when Carwater is al- 
together open you may run into the Eaſtward, leaving in the Entry of the 


Harbour two thirds of the Channel on the Starboard fide, as aforefaid, © 
becauſe the South ſhore {is ſome what flat off, there lying a fandy Bank, { 
which reaceth to the ſecond Point of the South ſhore of Carwarer. _ -Y 
A little to the Eaſtward of Drake Hland, lies a Rock under Water, u- 
on which at Low-water, it is not deeper than two fathom. To ſail within. .. © 
the Land you may go to the . Weſtward of the Rock, as occafion 


n To ſail into Dartmouth ; r 
Dartmouth hath a narrow _ lying in between two high Lands: On _ 
each fide of the Haven, ftandeth a little Caſtle ; on the Weſt fide is a 


until the Key of the Village (on the Eaft fide of the Haven) be broughrin © - 
the midſt of the Entry of the Haven between the two Lands; it is conve. 
nient to have a Boat ready (if any Guſt of Wind ſhould come from the 


the Brewhouſe, and anchor there in 10 or 11 Fath. or before the Village, 

on the Eaſt fide at pleaſure, - At the Eaſt fide lieth a ſunken Rock; to 
avoid which, ſteer in with St Patrick's Church, and do not bring the Vil- © 
lage, which ſtandeth on the Weſt ſide of the Harbour, without the faid 
Church, but keep the outer Houſe of the ſaid Village in the Raſt 

always in fight, without the Bulwarks on the North fide by 


the Cha 
St. Parris Church ; then there is no danger of the Rock, in the oy | 


1323 10 ſail into ſort of the Principal Harbours, © 
by the North- point. Between Dartmouth and the Starr, neareſt to Dart- 
mouth, ſtandeth a white ſquare Steeple, called achnau, which is a very 
good Mark to know Dartmouth by. "0 
| W To fal into Torbay. | 1 . 
Bring the Weſt point of the Berry 8 by E. or 8 8 E. from you; and an- 
chor there in 7 or 8 Fathom, where you ſhall be Landlockt, for a &. and 
8 W. Wind. At the North Eaſt end of the Bay is alſo a Tide-Haven cal- 
led the Tormainz before it is a very good Anchor Ground in 4 or 5 Fathom, 
according as you defire to be nearer. or farther from the ſhore. FR 
Direfions for Sailing in at the Eaſt Eud of tbe Iſle of Wight to Portſmouth- 
| Harbour and alſo to Hampton. 

If you come from the Eaſtward with a Northerly Wind, bound into the 
Ile of Wight, or Portſmouth ; after you are come to the Weſtwards of the 
Moal called the Owers, hale in North Weſt with St. Hellus Point; but 
do not bale too much to the Northwards, tor there lies a Bank off of Lony- 
Bone Haven, to the Eaftward of the Horſe, that hath not above 13 Foot 

om ĩt at low Water; but keeping in 7or 8 Fathom carrieth you clear with- 
out it, and will bring you to the S. E. end of the Sand called the Horſe. 
St. Hellen Church being 8 W by W. from. vou, you may run in 5 Fathom, 
and when you have brought the Weſtermoſt great white Parch, or Chalk 
upon Parcb Down (which is the high Land to the Northwards of Portſ- 
mouth a Ship's length to the Weſtward of South Sa Caſtle that ſtands upon 
the Beach, then you may luff up without tear : Being then to the Weſt- 
ward ot the Horſe, and ſteering with that Mark, it will lead you in a long 
the Horſe unto the Beach, and ſo into the Harbour of Poriſmouth, keeping 
along cloſe by the ſhore, until you come to the Town-walls-end, and there 
you muſt bear off a little for a Flat, t hat lieth off from the ſhore ; this is for 
an Eaſterly Wind. But if you intend for Stokes bay when you have brought 
the Fire-Beacon on Brown Down, which is to the W. N. W. of Haſt«wood- 
point within a Ship's length without the ſaid Point, then you may bear to 
the Weſtwards along the out ſide of the Spithead, which is the ſhoal on the 
Weſt fide of the Entrance of Poriſmoutt Haven. + V 
lf the Wind be Weftefly or Southerly, and you are coming from the 
Weſtward and defign, for St. Hellens Road or Stokes-bay.; from Dunnoſe to 
St. Hellms point, the Courleis NE by N. and NNE. but borrow no nearer 
to St. Hellens than 6 or) Fathom, for the Hit. lies off a great way, but if 
it be clear Weather, that you may keep Sand Down Caſtle open ot the Cul- 
ver Cliff, that Mark will lead you without the Spit of the. Point; ſtrering a- 
long in this Mark, until you open St Hellens-· Church about two Ships 
length open of the Red Clif within St. Hellens- point or Pore Sea Caſtle to 
the Eaſt ward of South & Caſtle, then are you clear of the Point, and may 
;Reer to St. Hellaus Road N. W. and having brought the Point 8. by W. or 
between that and the 8 by E. you may anchor in 7 or 8 Fathom Water on 


— 
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you are forced to turn in, then you may run the ſaid Mark within two 


2 . on the Coaſt of England. © 1329 
Note, That you have no good clear Ground all along the Maid until! 
ou have opened St. Hellens Church, as aforeſaid, and ave brought the 
eue from you 8 8 W eee Ke 
From St. Hellas point, to go between Noman's-Laud, and the Horſe," the 
direct Courſe in, is NW, by N. and NW. but you have no ſhoaling upon 
the SW- fide of Noman y- Land, for you have 16 tathom, and the next &a 
but 3; but at the Horſe you may ſtand in to, 9, or 8 Fathom: If the 
ſtrong Tide be — and ſmooth Water, you ſhall have a great waſhing 
of them by the Overfall of the Water; but eſpecially on Noman's Land, i 
it be clear Weather. There are very good Marks to lead you in, which 
are as follow; keep the two Windmills on the Downs on the % of Wight, 
that they may be ſeen clear all over the Trees between you and them, but 
no more above them than even clear; this Mark will lead you in, and'ſo 
up all along the Iſland without ſome middle Ground that lieth W. S. W. 


off the Point of Noman - Land. Mee 
Alſo from St. A r- ſit it be clear Weather that you can ſee it) · 
there is a direct Mark, wiz. a Part of an old Caſtle formerly called 
Haſle wood Caſtle, ſtanding on Gulkelef Point (which is kept white z) 
keep Goſport Church and that Caſtle in one, or this Caſtle in the middle of 
the Wood about the Church, which ſheweth with a Valley like a Saddle, 
and ſo you may run directly in without Fear. Or if the Wind be fo that 


fails breadth of each end of the Wood. In the middle of the Channel is 
18 fathom Water; and if you bring the ſaid Mark right under the North _ 
end of the Wood you ſhall run in a2 middle Ground near the Horſe, that 
hath not above 10 Foot on it at Low-water, and hard ſand, © © © 

© To ſail within th} Wight in thick Weather, 
To ſail between the Main and the F/zbt in thick Weather, borrow in 


| Fathom off St. Hellens, and Beer N W. by N. and NNW. from St. Heblens- 


point, till you have 12 Fathom, and then ſteer more Weſterly, as you find 
the Depth; come no nearer Noman's Land than 9 or 10 fathom ;/ in that 
Depth you may keep along the Wight Side, if the Wind be Southerly,bue 


if it be large, keep in 14 or 15 Fathom, which is a good Birth from bot 


ſides, and ſo fteer W by 8. and W. S. W. as you find the Depth until z 
come to Cow. Note, That being about Stoałs. bay, there will be leſs 5 
ter, if you go nearer to Cows, there you may anchor in 12 or 14 Fathom 
in the midſt of the Channel, where is good owſy Ground. %; IS 
© © _ Direflzons for Dover-Roaad, * * 
The beſt Ground in Dover · Road is with the bite · way, to the NW. ot 
Dover. Caſtle, or between that Hill that comes from St. Jame's Church, 
which is a flat Steeple at the North end of Dover Town, for a” thwart 


Mark, and ſo in what Depth you pleaſe, from r 2 to 14 Fathom. Thwart We 7 


of Foulkſtone in 12 or 14 fathom is ver Ground, . - | 
| f | * 2 A 99 5 Direflions 
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130 To ſail imo ſome of the Principal Harbours) 
© | DireBliensto ſail into tbe North-Foreland cbrowgh the Gulls in the Night. | 
If your Ground Tackle fhould fall in the Night riding at theNorth For- 
land, as very often has happened, and you cannot weather the Foreland, 
weather the Nortbſand-bead ; if you can but ſae the Nortb fereland Light, 
when that Lighthouſe bears NW. or NW by N. then bear over into 8 
er 9 Fathom, and being in that Depth (Reermg S. S W.) you may be ſure 
it will carry you directly through with the Brake, but keeping your Lead 
carefully, and borrowing no nearer the Brake than 5 Fathem, nor going 
without 9 Fathom, or 9 and a half, as you have the Tide under you; this 
Courſe will lead l you wy Ge bin , fa hath 

refiens for the Nort ˖ lwin, ar jail from the North- 

4K | 4 Foreland to the Southward 705 Nig bt. 5 
If you be at the North · Forelaud, bound for the Downs, and that the Tides 
do fall out too early or too late, to turn into the Cowns with the Wind at 

SW. or 88 W. take the following Directions. 8 
I it be in the Morning before Day, then be ſure to weigh Anchor in 
convenient time, to be at the North. ſand - bead at the turning of the Tide, 
to the ſouthward. From the Foreland you may ſteer out with a Flood Tide, 
SE. by E and 8 E. or keep the Light of the North Foreland, NW by N. 
this Coarſe will lead you, out. But for the more certainty, be ſure keep 
the Lead well, and then you may borrow off and on with the aforeſaid 
Winds, ia 7.0r & Fathom ; and ſteering out with the aforeſaid Courſe, you 
ſhall find the Depth ſuddenly change to « 5 or 20 fathom ; then you may 
hale up cloſets. the ſouthward, alvag the Back of the Goodwin, rhe Eaſter- 
moſt fide ol which lies S. S. W. and N.N.E. 12 or 14 fathom ; and is not 
above a Saker ſhot from the Sand. But if it be in the Day time, and the 
Wind blows ſo hard that you cannot well tack to run through the C/, 
then the Matks to carry you out at the Nortt-ſand-bead, is the flat Church 
upon the Ferelaud called St. Paters, a . Length to the Northwards of 
| Broad fdeirs Peer-hrad ; or borrow upon the Sand by tbe Lead asaforeſaid, 
and ſo taking tho firſt af the Tide without the Sand, you may ſtand to 
the Beuth Eaftwards, till the South Forrlaud bears W. by S then caſt a- 
bout, and you fhall weather the South ſand- head, and be in the Downs- 


. 


Noad as ſoen as any other Ship that parted with you at the Fereland. 


DintHions for failmz over the Spits, the Wallet, and by tbe Naze intoHarwich 
- ailing down the Swis or Kings Chanuel, and that you would {ail into 

Harwich over the Buoy of the Shits into the Haller, you muſt obſerve your 
Tides, for at the Syirs of the Buoy lieth in 5,6, or 7 tobt Water at Low- 
Vater; and the Pailbge often alters, ſometimes more Water ſometimes leſs. 
The Buoy keth on the Weſt end of the Gunfleet Sand. and the aft end of 
the Buxey, bearing from a flat Steeple, called Great Holland Church, South 
and by Eaſt. Being over the Snits, you come into the Wallet, where'is very 
gbod Anchoring in five, fax, ſeven, and eight fathom: Water; the Sands 


lying without, makes it a moſt excellent Road · There is a good and deep 
IE, | Channel 
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wifteet and the Wift Rocks, 
but tis ſeldom uſed. Being over the Shit, in the Walker, fees for - 
the Nate, which may be known by the Trees, and a Honſe that ended on 


Channel to ſail in at the Vallit between the G 


Bank which bath but 5 foot Water onit at lon- Water; and lieth from th 
Naze Trees E by N. About a Mile and a half from the Nate Paint, there 
is but 8 or 9 Foot Water between it and the Naze.at low Water; keep. 


: 


* weld Wet vo” T 


with Harwich Cliff, and this Mark will carry you on the ſtone Ranks, an 
the Trees on the Cor land, juſt open of the Nazelaud, will carry you on the 
- Bank alſo. There is a good leading Mark to carry you between the NM, 
and the tone Bank, which is Harwich Steeple, on Harwich. Beacon lit 
and will alſo carry you between the Py:ſand, and the Ridge ia the Remmm 


to Anchor in the beſt of the Row/mg Graun, ĩs to bring Huwich umi! 
2 Sails breadth open of Harwich-Cliff: And to ſail from the Rowling Groxud 
to the Nazs, keep Peyn's Trees open of Har wich · Cliff. till you bring theNaze - 
to bear SW. then keep Harwich ſteeple on the Beacon C, torun within 
the tone Bank. There is a Channel to fail from the Naze between the 
Cork ſand and the Ridge, keeping the NazeTrees SV, failing dawn NE. 
between the Cork and the Ridge, in 5, 6, and ) fathom Water. And when 
you have brought Harwich Reeple with the Brewhoule that lieh d che 
ward of Languard Fort, then are yau clear of the Cork Ledge; this Chan- 
nel is much uſed by the Light Colliers going to the Narthwards, -- | 
Being in theRowlmyg Grounds, and that you would fail intaHerwich:Har- 
bour, keep clule by the Andrews, which is a Sand thar-lieth of from Lan- 
guard Fort, and is Reep too on the Welt fide 3 The Tide of Ebb runneth 


Se «. AAE. »- 


This Sand is dry atlow Water; keep cloſe by the Beach of Lugaard Fort, - 
to avoid the Alter, which is a ſaull ſtony ſhelf that Lerh tight Weſt rum 
Languard Fort, about a Cable and a half's Length from the Beach at #he 
Fort, on which is but 5 and 6 Foot at low Water. Lou may fail to the 
Weſtward of it, between it and Harwich Cliff, according as the Tide 1s up. 
and what Draught of Water your Ship draweth : But iu ſhould want 
to go into Haruich at low Water, and your Ship draw above 15. foot, you 
muſt tay for the Flood to have Water over the Gluttoꝶ which is a narrow 
Ridge, and ftretcheth off from the Beach thwart the Channel, a little - 
| within the Brew-houſe, that is to the Northward of Languard Fort: Being - 
| paſt the Glutron, you muſt keep cloſe to the Beach, to avoid the Griftle © 
that lieth in the middle between Harwich and the Beach of Languard Fort, 
7 on which is but three foot at low Water, there is a ſmall Channel be- 
tween the Griſtle and the Guard, of 9 foot at low Water; but when yon 
have opened Dover Court Church of Harwich Town, then are you clear of - 
the Griſtle and the Guard, and may Anchor before the Town of#iarwich, 
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it, keep about halt a Mile, or a Mile off trom the Naze, tœavoid the Rope. 7 © 4 
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Payn's Trees which lie a little to the Southward ot Harwich, open and ths | | 


Ground, where Ships anchor in; and 4 fathom at low Water. The Mek I 
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ſtrong over the Auareus the firſt half Ebb, ot which you muſt have a re. 
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1 70 ſail into ſome of be principal Harbour 

io 5 fathom Water. to run into Ipſwich Water and Anchor; this is a very 

ſafe Harbour, and if a Ship ſhould chance to blo+ a ſhore ſhe cannot 
take harm, the ſhores being ſoft owſe. The Spring- Tides rife 15 and 16 
foot, and the Neap-Tides 10 and 11 Foot. e 

f Direſtions to ſail into Harwich chrou7h the Sled-way. 

Being at the Buoy of the Spit, and that you will not fail over the Sies, 
then keep down by the Guuflerr-ſand, in j or 8 fathom Water till you come 
within two Miles of the Buoy ot theGuflert, and then come no nearer than 

9 fathom Water, for there lieth off a Spit, E S E. trom the and about a 
Cable's length; to the Eaſtward of this Sit is a ſmall Swatch through the 
Sand, into which, and Goldmores Gut, theTide of Flood ſetteth itrong into 
the Wallet, of which you muſt have a Care when you come near it, eſpe- 
_ cially in little Winds or Calms, you may be haled on the Gunfleer-ſand ; 
this Sand lieth NE and SW. and drieth in ſeveral Places: The Buoy ot 
_ the Gunſſect beareth from the Naze 8 E by E. Eafterly ; you may ftand 
into 7 or 8 fathom along the Side of the W. Rock into the Sledway, keep: 
ing Balſey Churcb, N by W. and NN W. till you bring Harwich ſteeple 
on the Brewhouſe, (that lieth to the Northward of Langnard Foot) which 
will carry you clear of the Cork Ledge, on which is two Fathom and a 
half at low Water, and then ftand to the Weſt ward, and keep, Orford 
Church and Caſtle open of Balſey Church a Sails Breadth, till you E the 
| _— together, keeping them ſo till you are paſt the andres, and then 
follow the tormer Directions for ſailing into Harwich: You muſt ſtand in 
upon the Platters into 5 fathom, on which ſand is but 2 or 3 foot at low 
Water; ang r- 7 foot at low Water; a great Part of the Cork-ſand 
drieth'at low Water; and lieth in length NE. and SW. about two Miles 
and a half long, and a Mile Broad; Weſt Rocks lie in Length NE. and 8 
Weſt about 3 Miles, and 2 Miles broad, and drieth in ſeveral Places, full 
of Banks and Swatches, the Ground rocky and ſtony in many Places, there 
is a ſmall narrow Channel between the Weſt Rocks and the Cork, 
For the more particular Directions for ſailing into theſe and other Har- 
bours in England, Scotland, Holland Normandy, Britaigne, &c, ſee the laſt 
Edition of the Coaſting Pilot, newly Corrected and Reprinted for 
Mr. Page and Mount, on Great-Tower-Hill, Lo Nx DON. ith many 


Additions, 
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